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YDR184C 


36 


YBR034C 


16 


Y0R338W 


37 


YOLOlOW 
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17 


YAL025C 


38 


YKL078W 


18 


YOR063W 


39 


YMR290C 


19 


YIL096C 


40 


YDRIOIC 


20 


YER127W 


41 


YBL054W 


21 


YBL042C 







m: Si-is 4l0(Dai'fe^^le:-?:H^^x#-¥^tLfcl~41#*-e(D#-^^, ^m^i^^ 

^-©yyAT^—i?^—;^ {^systematic namet b-C^^$tLTV^S^|^^— iScb 
^V^-eCene Spring(Silicon Genetics^h) ^>^V>T^ Z.i^^<D^^ (D^^^(DO 

|B<^DNAga^jA;5SYNL112W. YGR159Cs YGL055W, YNR053C^ YPL093Ws YHR170W4o 
HR148W(^ 3 (Z)#^29~35{Cl>?>|-;^:-r 5) UT#^£-r 5 v';^iB^J t UT. -^fcD 

NAia^ljB;aSYBR034C, YOLOlOW, YKL078W, YMR290Cs YDR101C:Jo J: t)«YBL054W(^ 3 

#-^36~4l^^:*|•J^;;-r-5){^:*iMbT#^^i-5 v;^@B?iJ^ U-r^tB-r^ :6S-e# So 
$ h iz.±mmm)in. JblBDNAKlf>^-^^:*5V^T 1 JLiiWcm (Mx-fii-s^) (D^m 
Hi^^Ri^. «m^u< {*#;!jn^tifcDNASr-^^. d^o<g;?i.^af14:7'a^— oats 

tr-ffiVN^^-^filfi, 5 X SSC(0. 75M NaCl, 0. 75Mi!7 zn h y «^7A)^ 5 X T^^i^ 
^Vi^ hf^^Co. 1%7^ 3— 0. l%;^y f=i/Vtf a y Ki^s 0. l%!>iXjfiL?tT/^ 

:f^>')^^m. 1% h^'fi^/^^mm-r hv ^J>s (sDs) ^, ^.e 5 ^^-f :/ y 

5^>^{e:*5V^-C«. 2 X SSC*5<tt;«0. l%SDS/&^bj'<e-5?5fe#^?^4'T*?fi^;5U5'C~55 
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•Cxt 9 0* U< (io. 1 X SSC:i3j;-U«0. l%SDS;6^bJfcS?5fc?#-^^4'T*iS.^;aS45''C-' 
55'C"efoSoAlkPhos direct labeling module (T*^ i^-Y A/^^ ^ ) O^^j^ 5^ h 

^$tL-cv^-5ia^<^^^'t':=^y iJ^-r-i^^— v^^^(o. sm NaCi*5 

(^^ ffife Jfe^^T' o T J: V \ 

/^jSs :2^^BJJc:#5DNAilf>T-(-^M^^A-r^(-«. Kunkelfe. Gapped duplex 

m6<J^^^MflB?fe^^lJ-Ri b:/h^^*A.ffi =3r S/ h (^J ;li^Mutant-K (TAKARA^fcj^) 
^Mutant-G(TAKARA^±j^) )jfe^'^fflVNT. fe^VMi. TAKARAtt(^LA PGR in vitr 
o Mutagenesis iXlJ— X^Jr^y h V^-C^^(7)^A^5^T^r)tL^ o 

5 :i i: «t ?) #S :i ^ 5o*^P>lJ-#SDNAiff jt ^#A-rs fci6(^-<^ — 
mm}^x^ox^^\'^o 

Zf^:^^ K DNA^bTfi. i^mM^^<D^'7:^^ K (^J^tfpBR322, pBR325. p 
UC118s pUC119. pUC18. pUC19. pBluescript^) . ■^^M^^<D-:f^ ^ K (Mx. 
J^pUBllO. pTP5^)x mm^^(Dy9y^^ K (^!j;ttiYEpl3/^^(DYEpm. YCp50;Je 

12 



wo 2004/003197 ^APCT/JP2003/00S9S6 



H(DYCpWt^)ts:t'7!>^mifht^^. — v^DNA.^ b-C{i;i :7t— v= (Charon4A, Cha 
ron21A, EMBL3, EMBL4. A, gtlO. A.gtll. XZAP^) Hi^mf^tl^o ^hi^. 1^ h 

-<>5^j5^— t3i;z|s:^0^(C#^DNA6iff;t^^A-r6{;ifi. ^i"^ ^nfcDNA^il^ 

5 — ^ {^1'^ S DNA©f >t <^ $ b {3i^5l5at'&T- 

^jclSPJtC-^S^m-^iJ^ iJ' — ^^:*5V^T.:^|5:^PJtC>^SDNAKlf>^-<^T^5S{^:«/5^*LS^ 

^x'?i5'gGFPJfeif36S^tf btbSo $ b(C7|s:^|g{;:^5DNAiff>t(^)Ti5fDl3:e/5=»*L5^ 

htiitm^mM^tlT. m:^\tm^^ll^(=^\^^ hr2:^u—Z^3:ym). 
n:/^;^ hfe^ S^^y ^^^^i^fe^^ss^jf p^tLSo Yip^^ie i?©-<i:7 iJ'-fes 

13 
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scherichia coli) ^(D:i^-;/ Uai V MTM. ' Xl/-^^ U >^ (Baci llus sub 

tilis)^(7)^^^/V;^Jl> K^:^;^ • :/'5^;^(Pseudomonas putida)^(^ 

^pmi^JSa (CHOM). •^!^^;^L^Jla/^t'}^sffiv^bn5„ S)i|fe>^Jia-^02^^PJ}c:'^5 

^^^^ ^—(Dm7<:ifmtvxi-t. mK.i-£=^i^^ hti:^u—iy3^^m. y^-^:* 

14 
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/^m^^«jX«=3{^^ y-«m^3cSj^^gr^TV\ ^it^'f-''^'^ SYBR Greenly 

mum.h\.x\^m^mQ''c^j.Ttm\-fhfi^o mx.\-t. m.w$.\^mM.-^^^mt^ 
^fz.m^n^x^M'r^^h\^iiy)^^\^x\^^om^i)^^^o ^k^j: ^jfe^-a- 

X # . m\km^ ^ j^^^^ tr«ii-r 5 :i ^ prig ^ s o 

\z.mmxh^o :L<Dm^. ^mm\^^^i$':y'y<^n(Dmm:^m^m^^^^:itx\ 

15 
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ms rGFP^^^>r:^^p{— i^^/iJ^J (2000) pp. 31-37) » \^r:ijb^^X:^mm 

^^^mAm}fiz^^xRM±m^mm^^:^mx^^o mmumt x^xmo^csi 



1^^<D h'y ^©^g$*5J;t>•:*c#^;^SmRNA»^^br^/^-5o 

HI 3 , if ^ ^ sec 6 10°C (C -fS T $ i^: fc ^ (^NSR 1 mRNA* ^Yb ^ ^ 7 

16 
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IHSfi, ;@*iB^^30X:d^blO'Cle:{ST$-li:fc^©YKR075C mRNA»(D^'fb^* 

HI 7 fi.J^*?i.^^30°C;5^felO°C{c:{g:T$ii:fc^(DACTl mRNA*0^>ft:^^-r / 

0 8{*. pUG35-MET25^ l^jK—tJ^— — ^ LT. DBP20>^13^— O^^tl 
^^-rSDNA^Jt^EGFP DNA«05'ftiJ_h^^}c:igMLfc:7'^;^ 5 KO>^5t^:^ bfc 
c^-efeSo :^fcDNA@H^ljA (GCTCATCG) ©figi:. :i(DMi^i]^m^'t ^fc 
Jt>(Z)Inverse PCRO:7"^^-v— (RPC19-DBP2 IGR-cis F*5 J; tj«RPC19-DBP2 IGR-ci 
s R^^:ov^T^*. ^n^timP2 -ds F*3J;-0«DBP2 -cis Ri:IB&la$;i^TV^S) (DiiL 

m 9 i-i.DBP2(D:f VI —(Dm^^^^ ^mm)i tEGFP mAt ^mwvtim 

l^iCaglSbfc^<^.i^$ll&^^30'Cd^6,10*ClJ:^i;T$-1i:fc:B#(^EGFP mRNAiO^-fb 

mi 1 fi.HMTl<7)7'a^— — 0^tg^^i-^DNAif>T-<l:EGFP DNA^jSJ^ b/c|^ 

17 
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Ell 2}i.HMTl(Z)-7'n^ — i?— (^^tg^^-r5DNAlif>T-^EGFP DNA}e:>^ LTaS&^ 
1^3 ieia* ^ b fc ^ . ^ sot: b 1 0°C T ^ ii: fc B# O EGFP mRNAicD ^ fti 

igi 3 it. IISP12(D^ ti (D^M^^-t ^rnkWr)! tEGFP DNA^igl^Ufc 

E115{i. DNAiam (GCTCATCG) ^^t^DBP2(Dy'vi^ — ^—(Dm^^ 

SDNAKff/t (*) *3J;tJ«^^?^i:DBP2<^:rp^-i5'— (^^tg<lr^i--5DNAif>T- (:fe) 
^fflV^fcl§#?fi|gSr30'C>0^e)10'Cie:{g;T$-ti:fcNF<0 EGFP mRNA* O ^'f b ^ ^ i" 7 

|1|16(*. DNABB^JB (GAGATGAG) ^^t^mil(Dyu^—^^(Dm^^ 

^DNAiffK- i:^:fe^=eHMT10-7'n^-i5r^(7)^tg^^i-5DNA||ffjt (^) ^ffl 

V ^ fc ^ 30°C b 1 T $ ^ EGFP mRNA* (^^-fbSr^-Ty— lf 

mi 7}*, _h^J:: ADHl zfo^—'^'—s TDH3 :/n — ^fc{^ HSP12 (Di&m. 

18 
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mm^iSi^^X ADHl — :Joctt>*TDH3 ^^1=1 ^ — ^ —(D^^m^t 

^n.e-iS^-(^^tgSr^-rS DNA gfr^^^ffiV^fc^-^OiS^ ^« 
^^:*3V^-C TDH3 -^ti^—^^cD^ i^^^i!^ ^^Mmt itmir ^It^i^no-^. ^^y^ 

Ell 9{i. -b^lCHSP12 iS' — <^:^tg^#-r:5 DNA^;t> 

EGFP o 0RF*5i:t;?CYCl — ^ — ^^t^m^^ iy ^<Sr^ ■e*L-etb<D:2(s:5l5 

^AtT^ pYES2. ^fcf^ 2 // ^^MMM^.i: b;i^of|VM3^ v'^^-a-^^^it'^ 
^^(leu2-d) Sr^-r^ pYEX-BX tcff A bfc^m:?'^ :^ 5; K<Z5«^#i, t^^*? j;t/T 

HSP12 i5rw_<^;^ii^;^-^§ UNA m)i (om^m^^bmj!)^ 

■fo #1/— ^-cficT? K-/ hO^$5o egfP mRNA UTV^ 5o 

^w^mmii^.zf^y^ ^ Kg#:oi«5t^-^#u/.cv^r. ^ -^^-r sds-page 5>w<^^ 

:i:T-fcSo#i-'— v4'<^^^-e^Ufcx^>' KtD^g^jo j:-a«;^# $;dSEGFP ^5'i/^^•^^ 

E12 Itt. HSP12 (Di&Umm^&:^^'^ — '$'—(Dmm^^-t^ J)mm}T-(D'$'>y< 
:!^M±mmi^> n 5:-^;^ . -fe-nfix^O;^{c:^fe#b>:cVN:i i:<S^:^-f- 

SDS-PAGE5>=W<D^m■CfcSo ^u—>'^(D^^X*^\^fcy<ly \^(Dm^^XXf±^ 
EGFP :?:/XN°i^S4^^bTV^So 

0 2 2fis HSP12 0^g;ia^^'|4:7't3^-i$^-(^;^|g^^i-§ DNA ilfJt^'^tP^ 

19 
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^XX^^^^Ti^ EGFP ^^^^^^^"^^«»5r^brv^5o 

1112 3 fi. HSP12 (DigM^^tt^D^-iJ^— DNA m)ir^^t^^ 

m.^^^—<D^ :yy<^W±Mmit)^. J!2:v^'(S^i.^-e^#$i^S ;i t ^^-Tsds-page 

El 2 4 (i. 7< ^ y — yi^^-Sf^T • /-^^ h V HSP12 t'ci^— ^ — . EGFP O 
ORF.CYCl ^ — ^:^ — i$' — ^^t^:A±^y h ^m^T2^^. EGFP i? l^y^ii^ ^^d^Tc'^T • 

112 5{i. RD3 HSP12 iJ? — O^fl^^ 

1112 6}*. 2®0^^i5^ ^//-^i?"®, ECFP *5 j:t;?DsRed pLTex321 ^fflVNTiE 



mmm} 

^■Sf - ' -^U If iy:xYPH500t5lc(Stratagene^± j; «9 ^A) ^ 10ml (7) YE 

PDi#S& (2% ^^^J^ b-<:/h>'. 1% /^iJ^ h-^— h^^;^ h> 2% 

00mlcOYEPDi#±t&(c:fiiML. 600nm(C*3tt 5^^^ji^^2l^/.e ^ ^trSO'C-Tr^.i; 5*^ 

20 
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mm:mw-^^^\^. -8Q°cx%mi.tio 

Lfc#-9:0#:(-'F'J?)65'C{C^JPt§.L^NaOAc/SDS^^ (20mM NaOAc (pH5. 5) , 0.5% 
SDS. ImM EDTA) lOml^APX.^ $ bt-65'C{ilAn?i.Ufc20mM NaOAc(pH5. 5)^fp:7:ai 

DRNAtrigilXUfco ±®<lr*^T:fe^. 70%=^^ y—/\^^m:^xm^^. 
nXJP^'MmV. RNA^ifcJ^^ UTll|l|XU;feo r(C»RNAJS:NaOAc/SDS Imlfd^d^b 
fc=^. — /Vttm^2|El^TofCo ^«fcV^■r2-:7'^x•?y —yV SOO/i l^*0;t-C-8O 

'C-e20:J)-r^?^*P ^'i^r^-Mi;:: <t o -CRNA^miCl b> _b|B«^ J: 5 1^:70%^ i^ J —)V 
-e?5fc?^U^o $ bt-?*:^^ bTHHlK^tl.fcRNA^NaOAc/'SDS 200^11-^^^^. -t 
IBOJ: 5 /i/^tJ^:joJ;mo%:t^y--/v^fe?^^^fofCoS^6tt3:ilW7K2 
OOAi l{-RNA>Sr^:i?)^bfc=^. /h5>^RNA^|^*i-S fcJ?){c:. Qiagen RNeasy Mini Ki 

^^#.m-C':^lt$tT^fc:DNAfi.Ji|B(75j: 5 iJimMUfc^a^RNAlSjug^i^y =^ ( 

{;if*T^ v-^-^^^-f :rxi^%i:(^Cy3-dUTP ({S^aMatu1^^:7'/^) . Cy5-dUTP (^SM 
MS^^i^^'::^/^) ^ffiv^fc„ -^fc. dna^-T d r v-f ir^lgjbfccDNAO^N-i' ^T'y 

:/ y if — 3 >'^^TV^, gfe?^ UfcDNA-^^ a T W'f JiAxon^tGenePix 

4000A*5 j; I>'GenePix Pro:/n A^ffiV^-C57•#f b.DNA-e-Y ^ n T l^^ JifJi;^ 
V h$;h.fc#5t>fe^}c:yNxi':/y ^^XU"CV^^Cy3S5t€(Dm^*5j;T>*Cy5fi5i5<^m 
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5fec^3t£l%?ij^bfCo ^>CV^T^ ^i^nfcx-iJ' ^Silicon Genet ics^t(7)Gene Spr 
:i(DM^^n^tiWM. I5r5>> 30:9-. 2^M. 8B#PH1cDV^-fi^5^»^o^^T' 

5t^d^ i^ij 5^ L . DNA^ ?/ r^^w^Bff b mm ^ M:im^^ (D gag III ^ at ^ 



^4 





^7^6^ 

^1 ^ ' U 




0. 25hr 0 5hr 2hr 4hr 8hr 

iWMit) (wmit) (^^S-ft;) (^SB-fb) (Mt^^h) 

\ IAIN 1 1 1—1 /' \ IAI> 1 1 1— > / \ I^JN 1 1 U/ \ lyjN ■ 1 1 \ KjN I"" 1 l_J/ 


1 


YAL014C 




1 0033 1 38948 1 7P818 9 QA'^Q^Ql 4 O'^PQ'^ 


2 


YAL015C 


NTGl 


1 30889 1 37036 2 00195 2 6074 *^ '^6'S2fiQ7 


3 


YAL025C 


MAK16 


2. 23906 3. 4162998 2. 42264 1. 12295 0. 8204 


4 


YAL034C 


FUN19 


0. 6976 0. 74361 2. 20462 4. 08124 1. 68092 


5 


YBL048W 




0. 88448 0. 8266 1. 09091 2. 02884 3. 3299603 


6 


YBL049W 




1.03575 1.05359 1.34462 2.65459 4.5075 


7 


YBL054W 




2.15287 3.11488 1.74043 0.62387 0.52929 


8 


YBL056W 


PTC3 


1. 1519 1. 17583 2. 13383 2. 88587 4. 9089103 


9 


YBL065W 




0.86021 0.96902 1.54386 2.37517 4.7262497 


10 


YBL078C 


AUT7 


1. 18513 1. 2101 1. 48343 2. 94463 5. 8092504 


11 


YBR016W 




0. 98765 0. 9521 1. 62529 3. 0799499 2. 9415097 


12 


YBR018C 


GAL7 


0. 66284 0. 62314 0. 7807 1. 93283 3. 0417998 


13 


YBR024W 


SC02 


1. 24344 1. 20799 1. 80866 3. 0938697 3. 6857402 


14 


YBR034C 


HMTl 


2. 63514 3. 09186 0. 81714 0. 6994 


15 


YBR045C 


GIPl 


0.95867 1.00611 2.66207 5.17561 3.44039 


16 


YBR047W 




1. 05117 0. 92493 1. 34783 2. 19222 3. 0629797 


17 


YBR050C 


REG2 


1. 54439 2. 35019 4. 04587 6. 1531 1. 82178 


18 


YBR072W 


HSP26 


1.14509 1.03625 0.67711 1.38069 3.6218097 


19 


YBR116C 




0. 8781 0. 90162 0. 87838 5. 7050705 7. 27097 


20 


YBR117C 


TKL2 


0.86577 0.81363 2 3.31154 7.0771995 


21 


YBR126C 


TPSl 


0. 91332 0. 74795 1. 15979 2. 61072 3. 6894302 


22 


YBR148W 


YSWl 


0. 89222 1. 07221 1. 66102 3. 1233997 1. 70299 


23 


YBR199W 


KTR4 


1. 0203 0. 98227 1. 44268 1. 95379 3. 15104 
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24 


YBR223C 




0. 88953 0. 87627 1. 36441 3. 0317502 3. 5880897 


25 


YBR296C 


PH089 


2. 39344 5. 2771997 8. 24286 6. 0016 1. 35429 


26 


YBR297W 


MAL33 


1. 6135 2. 16031 1. 89716 2. 53522 4. 09979 


27 


YBR298C 


MAL31 


1.03296 1.30158 1.65693 2.67207 3.10517 


28 


YBR301W 




0. 87094 0. 98242 1. 74468 3. 0934799 2. 27173 


29 


YCL051W 


LREl 


0. 77913 0. 98816 2. 06154 3. 2779498 3. 2061903 


30 


YCR005C 


CIT2 


0.84784 0.8432 1.74417 2.0718 3.03626 


31 


YCR072C 




2. 54439 3. 15586 1. 28448 0. 40795 0. 59545 


32 


YCR107W 


AAD3 


1.36231 1.59594 1.75516 2.30492 4.79259 


33 


YDL022W 


GPDl 


0. 95536 0. 88068 1. 64979 3. 97264 3. 5084 


34 


YDL024C 


DIA3 


0. 88413 0. 75221 1. 36538 2. 46758 3. 6631303 


35 


YDL031W 


DBF 10 


1.61122 2.08052 3.27619 2.20487 1.43297 


36 


YDL037C 




3. 0142403 2. 70624 0. 3301 0. 14693 0. 47497 


37 


YDL039C 


PRM7 


4. 11342 4. 6858206 0. 46122 0. 18271 0. 12441 


38 


YDL059C 


RAD59 


1. 27384 1. 32102 2. 01786 3. 62362 6. 0652 


39 


YDL070W 


BDF2 


1. 0365 1. 44972 2. 60526 2. 71815 3. 20639 


40 


YDL075W 


RPL31A 


1.56944 2.0143 3.0091102 2.4121 0.75203 


41 


YDL113C 




0.97938 0.92197 1.28113 2.10491 3.54966 


42 


YDL115C 




1. 0908 1. 15849 1. 37566 1. 99613 3. 00302 


43 


YDL125C 


HNTl 


1. 22652 1. 30884 3. 05383 4. 68391 8. 5493 


44 


YDL169C 


UGX2 


1. 2128 1. 28893 2. 17714 4. 49506 1. 66542 


45 


YDL204W 




0. 9393 0. 73074 1. 38918 5. 69632 9. 932331 


46 


YDL243C 


AAD4 


1.45847 1.67523 1.94364 2.48658 4.03121 


47 


YDR003W 




1.04936 1.11417 1.96771 2.83599 3.64743 


48 


YDR018C 




1.08121 1.19178 1.31746 2.47958 4.25155 


49 


YDR056C 




1. 15346 1. 17336 2. 27527 3. 2575502 3. 2205 


50 


YDR070C 




1.02834 0.86121 1.02096 4.63736 11.93918 


51 


YDRlllC 




1.34719 1.391 1.91391 3.1618202 4.73053 


52 


YDR174W 


HMOl 


1. 1481 1. 36264 1. 92944 2. 88877 3. 26418 


53 


YDR184C 


ATCl 


2.3198 3.3462002 1.25904 0.76762 0.6323 


54 


YDR219C 




1. 14019 1. 30057 2. 38916 2. 91331 3. 7844203 


55 


YDR253C 


MET32 


0.88377 0.92164 1.01786 1.74309 3.23206 


56 


YDR256C 


CTAl 


1.00678 1.3297 1.0625 2.19923 5.23997 


57 


YDR262W 




1.00281 1.13639 1.90785 2.68828 3.6677098 


58 


YDR306C 




1. 03452 0. 97753 2. 19792 3. 3892598 4. 26821 


59 


YDR336W 




1. 46868 1. 70028 2. 3625 3. 4174497 1. 51793 


60 


YDR346C 




1. 48413 2. 06148 3. 6093798 3. 1203103 2. 72309 


61 


YDR387C 




0.78635 0.72793 1.51411 2.63446 3.0599303 


62 


YDR398W 




2. 50124 3. 5828202 2. 09428 0. 81503 0. 47692 


63 


YDR435C 


PPMl 


1.19833 1.26417 1.83004 2.43209 3.35998 


64 


YDR453C 




1.02314 0.89832 1.0219 3.6123 4.25316 
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65 


YDR471W 


RPL27B 


1. 50493 2. 08128 3. 1332302 1. 31769 0. 42956 


66 


YDR492W 




2. 58023 6. 62935 13. 0743 10. 20106 5. 89573 


67 


YDR496C 




1. 93937 3. 0013602 3. 0263703 1. 37132 0. 60135 


68 


YDR504C 




1 00437 1 03392 1. 58559 2. 33226 3. 02352 


69 


YDR516C 




0 81438 0 69661 1. 57257 2 9018703 3 2232897 


70 


YDR530C 

X L/ IV KJ \J \J \y 


APA2 


1 02962 1 13114 1.66489 3 4215798 3 88631 


71 


YDR542W 




0. 92785 1 2273 1. 625 3. 1067197 2. 69385 


72 


YELOllW 

X XJXj V/ X X If 


GLC3 


0 96412 0 75124 2 88229 7 0288205 11 758249 


f \J 


YEL039C 


CYC7 


0 92893 0 73858 1 17658 3 8259 3 18927 


74 


YEL072W 




1 19934 1 57944 4 93791 8 34776 12 152559 


75 


YER020W 


GPA2 


0 95994 1 08487 2 46207 3 864 2 30808 


76 


YER042W 


MXRl 


1 35873 1 35649 1 62658 2 16199 3 4200802 


11 


YRR053C 




0 99461 0 85507 1 66765 3 3705401 4 5278196 


78 


YER056C 


FCY2 


2 64863 3 2977998 1 35123 0 32066 0 22148 


7Q 


YFR065C 


ICLl 


1 17778 1 66126 2 44286 2 98419 4 15741 


80 


YFR066W 




0 78102 0 87729 2 92213 4 50196 4 60095 


81 


YFR067W 




0 50699 0 62875 3 71825 7 8568697 8 223431 


89 


YFR078C 




1 03939 1 09121 2 2375 3 31545 1 94628 


8*^ 


YFR079W 




0 85437 0 82674 1 50259 3 6082 1 96935 


84 


YFR1 17W 

X L^XV X X f Tl 


RPI 23B 

X\X LjCjxJMJ 


1 51201 1 94439 3 17666 2 00212 0 83311 


8R 


YFR1 50W 


SPTl 

\jr X. X 


0 84877 0 77781 1 29897 2 80709 3 0019 


8fi 


YFT 014W 


HSP12 


1 20927 0 9725 0 87215 2 46087 9 3936205 


87 


YFL030W 




1 13982 1 11851 1 65561 2 55246 3 8397 


88 
oo 


YFI O'^'SW 


AGP3 


1 00927 1 .30234 4 47706 10 714099 18 273357 


8Q 


YFI 056C 


AAD6 


1 16193 1 32224 1 62179 2 41718 3 5401 

X* X\J X X* WUU^TX Xa V/UX 1 ^ ^a ^X 1 XiJ Va UTX VT X 




YFI 057r 




1 31235 1 54697 1 78583 2 65886 4 9862905 


Q1 


YFR014C 

XX^I\v/X*xV^ 


CMKl 

\jaix\ X 


1 23873 1 40431 1 78136 2 79512 4 85549 




YFROl 


V70 1 X 


0 80209 0 61885 1 56667 3 61418 2 04716 




YFROl 7C 

XX iV \/ X 1 \J 




0 75176 0 65432 1 810913 7296097 4 3214703 


94 


YFR053C 

X I x\\J %J KJ\y 


HXKl 


1 0097 1 14979 3 8469803 4 8080006 4 44604 


95 


YGL029W 


CGRl 


1 47899 2 80426 3 41014 2 20962 1 07818 

X . 1 \J <J %/ Cj ■ Kj V/?X£J vy V . ^ X V/ X^ • C^\J \J \J Cj X m \J \ \J X VJ 


96 


YGI 033W 


HOP 2 


0 88809 0 8757 0 86 1 82706 3 46097 

v. \J\J\J\J %J V/. VJ 1 W 1 V/. VJV/ X. 1 Oa ^\J\J %J 1 


97 


YGL045W 




0 84499 0 88588 1 675 3 94022 3 7547197 


98 


YGL075C 


MPS2 


0 92903 0 96407 1 08609 1 9752 3 1905599 

\j m *y \y \j \j V/, fc/ v^t: V/ 1 X.V/VJVyvy*y X*\J\\JCjKJ»X%J\JxJ\J*J\/ 


99 


YGL122C 


NAB2 


0 81065 0 98731 2 9251502 3 3459601 4 15031 


100 


YGL135W 


RPLIB 


1. 54394 1 91542 3 12628 2 31277 1 20963 


101 


YGL179C 


TOSS 


0.92586 0.97704 3.6000001 5.87365 4.88168 


102 


YGL184C 


STR3 


0.93984 0.96212 1.01517 1.91628 3.90721 


103 


YGL255\ 


ZRTl 


1. 94464 2. 8635201 3. 5871997 4. 1866007 10. 74703 


104 


YGL261C 




0.93717 1.04224 1.66667 3.0096 3.47758 


105 


YGR008C 


; STF2 


! 1. 01723 0. 82271 2. 60458 6. 17081 12. 13232 
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106 


YGR043C 




1. 10852 1. 05999 1. 22387 4. 53298 12. 765181 


107 


YGR053C 




0. 87555 0. 85445 1. 38938 1. 89862 3. 0796297 


108 


YGR088W 


CTTl 


0.73144 0.5275 2.61392 8.44166 9.138019 


109 


YGR102C 




1.02841 1.10224 0.92 1.99894 3.01003 


110 


YGR154C 




1.08783 1.16426 1.53119 2.40742 4.68076 


111 


YGR197C 


SNGl 


1.00376 1.1192 2.2019 3.2474 3.1514597 


112 


YGR222W 


PET54 


1.26054 1.42349 1.60366 2.08335 3.08212 


113 


YGR223C 




1. 19349 1. 26046 2. 53929 3. 2797003 3. 1076899 


114 


YGR251W 




1. 6456 2. 2153 2. 10687 1. 95891 3. 09891 


115 


YGR256W 


GND2 


1. 00473 0. 91066 0. 80725 1. 505 3. 26524 


116 


YGR262C 




1.1995 1.26261 1.58052 2.31353 3.66908 


117 


YGR286C 


BI02 


1.27075 1.81795 4.17834 4.07809 2.96402 


118 


YGR294W 




0. 95577 1. 15384 2. 4 3. 1283402 1. 82326 


119 


YHL016C 


DUR3 


0. 87458 1. 24974 3. 37398 1. 98922 1. 26147 


120 


YHL021C 




0.53181 0.33107 1.4273 3.25184 3.4255702 


121 


YHL036W 


MUP3 


0. 96214 1. 05319 2. 00749 2. 55455 3. 1350303 


122 


YHL046C 




0. 88892 1. 08159 2. 48555 3. 8127797 3. 1550698 


123 


YHR066W 


SSFl 


2. 03287 3. 06945 1. 28049 0. 39122 0. 42343 


124 


YHR087W 




0.96424 0.85725 1.97701 8.501441 11.07285 


125 


YHR138C 




1. 38952 1. 42322 3. 06207 3. 10159 4. 42282 


126 


YHR139C 


SPSlOO 


0.98016 1.02298 2.97178 10.10476 17.492609 


127 


YHR141C 


RPL42B 


1. 67425 2. 11846 3. 2603197 1. 71907 0. 50346 


128 


YHR146W 




0. 73244 1. 10551 1. 84584 3. 1886997 3. 3606603 


129 


YIL036W 


CST6 


1.0246 1.11707 2.81361 3.82443 3.8948402 


130 


YIL045W 


PIG2 


0. 71006 0. 52756 1. 42746 3. 0158298 2. 69356 


131 


YIL069C 


RPS24B 


.1.74011 2.2868 3.1866403 1.75181 0.68099 


132 


YIL077C 




1.10246 1.15074 2.4375 3.40083 2.0907 


133 


YIL107C 


PFK26 


0.90527 0.77253 1.14115 2.4408 3.8814597 


134 


YIL136W 


0M45 


0. 84002 0. 71072 0. 72702. 2. 82218 3. 83757 


135 


YIL143C 


SSL2 


1. 12017 1. 16916 2. 10938 2. 7908301 3. 29 


136 


YIL153W 


RRDl 


0.89555 0.93818 1.50312 2.78051 3.1932 


137 


YJL132W 




0.87519 0.78836 1.25191 1.77312 3.03586 


138 


YJL155C 


FBP26 


0. 95693 0. 91742 1. 43721 2. 23459 4. 2299094 


139 


YJL223C 


PAUl 


0.94032 1.07645 2.33929 4.01076 3.37687 


140 


YJR085C 




1. 22341 1. 13732 1. 30019 1. 75168 3. 03429 


141 


YJR155W 


AADIO 


1. 11394 1. 16776 1. 52716 2. 03351 3. 72837 


142 


YKL026C 


GPXl 


1. 0308 0. 96926 2. 38347 4. 73596 8. 17473 


143 


YKL070W 




1. 77472 3. 02877 7. 3672304 13. 586381 14. 590239 


144 


YKL071W 




1.36053 1.46881 1.66965 2.03659 3.51212 


145 


YKL078W 




2.37036 3.2950103 1.38636 0.90211 0.7957 


146 


YKL087C 


CYT2 


1. 08878 1. 13993 1. 52257 2. 52182 4. 00504 
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147 


YKL089W 


MIF2 


0. 9988 0. 93813 1. 48333 3. 3537698 3. 56049 


148 


YKL090W 




0.95164 1.0171 1.17553 3.4655097 2.18442 


149 


YKL091C 




0. 75033 0. 54752 1. 17633 3. 13907 4. 35414 


150 


YKL094W 


YJU3 


1.11442 1.15337 1.49033 2.88253 5.11229 


151 


YKL103C 


LAP4 


1.11797 1.18683 1.50443 2.29227 3.98024 


152 


YKL125W 


RRN3 


1. 28447 1. 13671 1. 45736 2. 11759 3. 15104 


153 


YKL150W 


MCRl 


0. 98958 0. 91165 1. 66348 3. 1258898 4. 36814 


154 


YKL151C 




1. 02779 0. 87802 1. 28317 2. 40705 3. 64677 


155 


YKL162C 




0.90755 1.10725 1.61719 2.48505 5.47137 


156 


YKL187C 




0. 95593 1. 04668 6. 15217 22. 404268 15. 74071 


157 


YKL224C 




0. 89848 1. 12533 2. 81176 3. 25963 2. 08497 


158 


YKR049C 




1.25539 1.2027 1.75 3.07264 2.44532 


159 


YKR075C 




3. 0095403 3. 27039 0. 50806 0. 95682 0. 91958 


160 


YKR077W 




1.14206 1.71613 1.91304 4.17779 2.21691 


161 


YKRIOOC 




0. 91584 1. 08788 1. 70127 2. 34189 3, 0141 


162 


YLL055W 




1.13227 1.26922 3.6136997 3.98156 4.27876 


163 


YLL056C 




0. 98863 1. 09245 2. 02424 4. 75816 7. 3932605 


164 


YLR009W 




1.60275 2.40353 3.1268404 1.1439 0.41884 


165 


YLR145W 




0.97333 1.2659 1.44364 4.03507 3.76035 


166 


YLR149C 




0.63981 0.81805 1.11078 2.54315 3.70763 


167 


YLR164W 




0.7098 0.64934 1.0303 3.7946599 3.82147 


168 


YLR251W 




0. 80386 0. 68135 0. 7995 1. 78338 3. 56716 


169 


YLR252W 




0.88886 0.75325 0.93727 1.98089 3.0293598 


170 


YLR266C 




1. 12845 1. 25712 1. 67885 2. 21115 3. 2613397 


171 


YLR311C 




0. 9542 1. 0924 1. 99216 3. 5065703 5. 76001 


172 


YLR312C 




1.12083 1.11103 2.60448 4.70583 7.24224 


173 


YLR327C 




0.69919 0.88948 1.2234 3.0811 1.38007 


174 


YLR413W 




2. 57574 3. 95178 3. 42857 1. 36255 0. 67484 


175 


YLR421C 


RPN13 


1. 27411 1. 25963 1. 62864 2. 07345 3. 52192 


176 


YML004C 


GLOl 


1. 0562 1. 13595 1. 15769 2. 08466 3. 8888502 


177 


YML128C 




1. 06312 0. 88233 1. 19443 3. 34315 7. 0703206 


178 


YML131W 




1. 25133 1. 36287 1. 6693 2. 30028 4. 31475 


179 


YMR030W 




0.71059 0.81793 1.29167 3.37439 1.48566 


180 


YMR090W 




1. 25887 1. 12985 1. 38467 2. 31588 3. 95838 


181 


YMRIOOW 


MUBl 


0. 98043 1. 16973 2. 1046 2. 71536 3. 0512598 


182 


YMR105C 


PGM2 


0. 93366 0. 67889 0. 84615 2. 33853 3. 23185 


183 


YMR107W 




1. 05274 0. 9975 3. 35795 13. 346421 26. 729939 


184 


YMR139W 


RIMll 


0.84478 0.8269 1.88423 2.86575 3.3071597 


185 


YMR246W 


FAA4 


1. 51515 2. 70731 7. 9028206 5. 6360803 2. 22328 


186 


YMR255W 


GFDl 


0. 86952 1. 19143 1. 6185 3. 07659 1. 97355 


187 


YMR258C 




0.83821 0.75127 1.81532 2.99214 3.62522 
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188 


YMR262W 




0.91145 0.88096 1.56184 3.65197 3.4286199 


189 


YMR271C 


URAIO 


1. 18771 1. 17152 1. 64009 3. 0692298 6. 2542396 


190 


YMR316W 


DIM 


1.14344 1.59805 3.15714 2.4773 3.35398 


191 


YMR320W 




1.01219 1.3638 1.81944 3.53727 1.9338 


192 


YMR322C 




1. 07036 0. 92294 1. 04425 3. 2590702 3. 9411802 


193 


YNLOllC 




0. 78709 0. 83233 1. 16337 2. 48838 3. 23587 


194 


YNL024C 




1. 46682 2. 16135 4. 9626203 6. 2175603 3. 3494 


195 


YNL112W 


DBP2 


4. 01042 6. 8630104 6. 7637796 3. 18022 0. 77863 


196 


YNL117W 


MLSl 


1.01106 1.25314 1.05263 1.76615 3.1688 


197 


YNL124W 




1. 88126 3. 18683 1. 20395 0. 32775 0. 43034 


198 


YNL141W 


AAHl 


3.2322798 4.3802 2.65306 0.76989 0.63074 


199 


YNL142W 


MEP2 


1.11873 1.76151 3.07634 1.71723 1.73964 


200 


YNL178W 


RPS3 


1. 86694 2. 28552 3. 26319 2. 9932404 1. 222 


201 


YNL194C 




0. 60936 0. 26556 0. 54245 3. 3947198 2. 92208 


202 


YNL195C 




0. 77047 0. 53543 0. 54603 2. 8285697 3. 674 


203 


YNL213C 




1.21604 1.28292 1.8547 2.64103 3.2764103 


204 


YNL244C 


sun 


1. 42833 1. 67499 2. 85473 3. 05486 3. 30479 


205 


YNL331C 


AAD14 


1.27426 1.28444 1.46592 1.74846 3.3124697 


206 


YNR039C 


ZRG17 


1.35281 1.43951 1.24797 1.87414 3.47606 


207 


YNR051C 


BRE5 


1.02042 1.58095 2.44323 3.06008 3.4274 


208 


YNR053C 




2.43279 3.8915102 2.9575803 0.96136 0.70268 


209 


YNR071C 




1. 4138 1. 79554 2. 05263 3. 85069 1. 97059 


210 


YNR075W 


COS 10 


1. 01794 1. 38808 3. 92754 5. 2499 3. 21607 


211 


YNR076W 


PAU6 


0. 95206 1. 06779 1. 9951 3. 30685 2. 41205 


212 


YOL002C 




1.29616 2.15787 9.937701 10.26189 2.54972 


213 


Y0L016C 


CMK2 


0.98959 1.09154 2.51295 2.511 3.29924 


214 


Y0L084W 


PHM7 


0. 89374 1. 06172 1. 34868 3, 0450897 2. 44176 


215 


YOLIOIC 




1. 45019 2. 04909 19. 401777 25. 94569 5. 15477 


216 


YOL108C 


IN04 


1.00123 1.1017 2.7381 3.71228 4.51399 


217 


Y0L116W 


MSNl 


0. 85785 0. 93227 1. 41 2. 236 3. 92998 


218 


Y0L124C 




2. 62574 3. 8273304 1. 82258 0. 59246 0. 50758 


219 


Y0L127W 


RPL25 


1. 43301 1. 79808 3. 0211596 2. 16872 0. 60117 


220 


Y0L132W 




1. 04835 1. 24031 1. 54286 3. 106 1. 38277 


221 


Y0L153C 




0. 5938 0. 52128 1. 14079 2. 9794703 3. 91833 


222 


Y0L154W 




1. 34726 1. 6499 1. 56098 3. 08407 2. 6685 


223 


Y0L161C 




0. 96664 1. 03449 2. 15947 3. 3816001 2. 71004 


224 


Y0L162W 




0.96196 1.16852 2.69014 5.84978 2.8762603 


225 


Y0L163W 




0.96778 1.11322 2.8315797 5.91772 10.61694 


226 


Y0L165C 


AAD15 


1.22875 1.30924 1.71266 2.40526 3.41076 


227 


Y0R019W 




0. 9127 0. 89891 1. 57317 3. 0450897 2. 8125703 


228 


YOR031W 


CRS5 


0.99219 0.97751 1.31677 2.15347 4.49082 
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229 


Y0R043W 


WHI2 


1. 13856 1. 49043 2. 8123202 2. 99276 3. 5548503 


230 


Y0R095C 


RKIl 


2.54298 3.30516 2.6587 0.74247 0.51106 


231 


Y0R292C 




0.8462 0.8146 1.8877 3.63797 3.36628 


232 


Y0R298W 




1. 13806 1. 34351 2. 20339 3. 03402 1. 37237 


233 


Y0R391C 




1.02427 0.93243 1.21622 3.1344903 4.50622 


234 


Y0R394W 




0. 93912 1. 01044 2. 27089 3. 1992402 3. 01734 


235 


YPL004C 




0.96002 0.89191 1.30196 2.85464 4.09551 


236 


YPL014W 




0.52817 0.7035 3.98544 5.42407 2.79718 


237 


YPL015C 


HST2 


0. 9054 0. 99103 1. 71743 2. 89551 3. 0497203 


238 


YPL043W 


N0P4 


1.46609 2.46296 3.48128 1.46577 0.92248 


239 


YPL054W 


LEEl 


1. 2276 1. 48657 2. 8826299 4. 24342 4. 39311 


240 


YPL093W 


NOGl 


2. 31796 3. 42804 2. 76864 0. 35724 0. 21256 


241 


YPL107W 




1.20868 1.27572 1.78309 4.46614 4.12846 


242 


YPL122C 


TFB2 


1.20815 1.39332 2.20091 3.24515 1.51419 


243 


YPL149W 


APG5 


1.24369 1.40163 1.99367 2.35995 3.04209 


244 


YPL171C 


0YE3 


1. 23205 1. 16524 1. 72912 2. 60267 3. 9988701 


245 


YPL186C 




0.93532 0.73402 1.39045 4.42236 7.3833003 


246 


YPL223C 


GREl 


1. 02493 0. 95208 0. 96131 4. 45988 19. 046879 


247 


YPL224C 


MMT2 


1.10505 1.2202 1.81892 2.67785 3.53972 


248 


YPL245W 




1.25743 1.27819 1.94444 3.15968 0.71742 


249 


YPL250C 


ICY2 


1. 35039 1. 62825 1. 53159 1. 8243 3. 9844902 


250 


YPL280W 




1. 00028 0. 8794 1. 08612 3. 5273502 6. 96237 


251 


YPL281C 


ERR2 


0. 85369 0. 76881 0. 77273 1. 15636 3. 3315897 


252 


YPL282C 




0.94257 1.01298 2.54118 3.04157 2.20817 


253 


YPR045C 




0. 90533 0. 81637 1. 32194 2. 57976 3. 18647 


254 


YPR061C 




1.28251 1.48397 2.21667 2.86721 3.37915 


255 


YPR086W 


SUA7 


1.33226 1.38649 2.12824 2.46114 3.1201 


256 


YPR121W 


THI22 


0.85368 1.03169 2.96296 4.04236 2.568 


257 


YPR143W 




1. 24535 1. 88597 3. 25366 2. 03536 1. 03127 


258 


YPRieOff 


GPHl 


0.93853 0.73339 1.57334 3.6765997 3.65112 


259 


YPR200C 


ARR2 


1. 19842 1. 10383 1. 30505 1. 7543 3. 19482 



<^it'e^ife*5i;U?ji|j^^{i, y At^— iJ^-i— (Saccharorayces cerevisi 

ae genome database; http : //genome-www. Stanford. edu/Saccharomyces/) 
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^^^^^W.W'f'^ltibKs Sambrookfjs Molecular Clonings Cold Spring Har 
bor LaboratoryCO::^^lCti§oTy— !f >':/n >y h^^-^^^TofCo /—^ly:ft2>y 

^tc}^(D':/x2^zfDmt::^v ^^—^mm^jt^ (PGR) mi,^xoxmmi.tco 

014W(HSP12)(7)DNA-:7'n— r^trf^Mbfci^<D:fyfe$rA^$:6^(;i:^i-, iJ- n 5; ir ^ 

M6t?feHSP12-F^^'l'-v— *5 j:TJ«HSP12-R>^^'f'^ — Expand High Fideli 
ty PGR system (Roche^h) ^r-^^ b"C^ "V^a. T/l^^JltJ^o TTakara PGR Thermal 
cycler m^X I3HSP12'7 7^^ V h J^330:^^^iii|iS LfCo 

HSP12-F : ATGTCTGACGCAGGTAGAAAAG(Sa3?!l#-^l) 
HSP12-R : TTACTTCTTGGTTGGGTCTTCTTC (@a^iJ#-i- 2 ) 
SfcPGRfi. ^^(DT'^-f -^~300nM. dNTP (4ao-x;e-=^ KH P :^ 

l^(Dmi^^W) 200 fiU^ f->y:fyv2 - ± U If iy =i:-YPE500W<D ^ / M,DliA lOOng 

?teP>TJ«}CExpand High Fidelity PGR systemic S§#$tLfc/-^ 5/ 7 t — (1 X)*5j;t;? 
Expand HiFi DNA:iK P 7« 7— ^2. 6U^-^tpH/^^^^100 At l^fflV^T. mi;^7^5/:7' 
: 95°C-e2:9•^ 112;^ -7" 5^ IT' : 95°Cr'30# (^tt) ^ 55°C-e30|:J> (T :=^— y ^ i^liS X 

^feV^-e, ii0b/cHSP127 7 h ^pTTBlue T— ^iJ' iJ?— (Novagen%t) t 

i^l^'Cj^^Uyj:^, QuantumPrep Plasmid MiniPrep kit (Bio Rad1±) $^>ffiV^T^ 

yt?i^«^m#:%¥iISiJbyto iSfe{^:#fe:^^fc?f^S^m#:^8Oral(^i:§«^ST^0*b. Qu 
antumPrep Plasmid MidiPrep kit (Bio Radlt) ^^\t^XZ^y K^P^Ul/to 
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#btbfc:HSP127 7:/p« >- h<7:>*^SBa^lJ^DNA sequencing kitCTT'^-l' HV^-l' :^ 

(Saccharorayces cerevisiae genome database; http: //genome-www. Stanford. 
edu/Saccharomyces/) <?DHSP12<^:^Ma^lJ t Jt|5S LT IH^ Lfdo ^V^-e, HSP127 
:/ b ^Ir-^tPpTTBlue T-^i5^i?— d^fcSyPS^^teiJ; t)HSP12:7^i/p« >- h% 
■p!]t)/c:b. m.MMT:ffvt—P^ (FMCtt) ^ffi v^fc: T:;5fn —:^li^^t!itJ: J; 9 HSP 12 
^^i^'p^ b^^lt, mUXUfCo ^ <7)HSP12 7 ^ ^ hSrAlkPhos Direct Labe 
ling Module (T-^ V-Y i^^"^^ :^'7^^^±) <l^fflV^T. |^#O^C3 h ri/VtdtJgo-CT' 

mU\^\^X. YNL112W(DBP2), YGR159C(NSR1) . YNL141W(AAH1) , YKR075C^ YGLO 

55W (OLEl) . *D <t mFL039C (ACTl) }c:oV>T h^tb^thORFfH(D^mW,^^\ i^^^W^^ti: 

o 

DBP2(C^i-5:7"^-f : 

DBP2-F : GGATGACTTACGGTGGTAGAGATC (SB?lJ#-^3) 
DBP2-R : AAGATACCTCTGGCGGCCAC (ia^lj#-^ 4 ) 

NSRlleiM-t"S7^7^-^— : 

NSR1-F:GGTAACAAGAAGGAAGTTAAGGCTT C (iB^iJ#^ 5 

) 

NSRl-R : TGTTTTCTTTGAACCAGCGAAAG(ia2?lJ#-^6) 
AAHl{C*i-f : 

AAHl-F : GGTTTCTGTGG AGTTTTTAC AGGAG (iB^lJ#-§- 7) 
AAH1-R:GCGAATATTTAGTGACTACTTCGT CO (iE^lJ#-i-8 

) 

YKR075C}Cjy-|-§y7>r'^— : 

YKR075C-F : T G G A C G A T A C A A T A A T T T C G T A C C A (@a^ij#-^ 
9) 
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YKR075C-R: CAACCTGGTT C CTATAAAAAATGT CTT(iH^J 
#-^1 0) 

OLEl-F : GGAAGCTTATGCCAACTTCTGGAACTACTAT 
T (ia^lj#-^ 1 1 ) 

OLEl-R : GGAAGCTTTTAAAAGAACTT AC C AGTTT CGT 
AG (SB^IJ#-^1 2) 
ACTltJlj^-f ST'^-f -v— : 

ACTl-F : TCAAAAAGACTCCTACGTTGGTGATGAAGC( 
ga3FlJ#-§-l 3) 

ACTl-R : CATACGGGCAGAAAAGCAGAGATTAGAAAC ( 

mmm^i 4) 

NSRl, AAHi:S.tJ«YKR075C(DPCR}*, _b|B(^HSP12:7 7 3^ h <^)lii|iS i: 
-e^To^Co DBP2(7)PCR«, _hfB<7)HSP127 7 h <^iti|'I<D^#lc:*5V^T. ||2 

bl. Sr^-i-i^MLfdC ^i^^ti|lI^O^#-e^TofCo 0LEl^ACTl^COV^Tf^. PGR 
Vi.^^ (D-:f'7^'^—200tM. dNTP 200mM. i?" p 5 -fe;^ • -fe l-- If ->a:YPH500tSfc 
0-J^y-t.DNA l/ig^i bt^tJll X 3^^MPfuJ^^ y ^ 7 — if :7 r — (Stratagene) 
:j3cJ:-a«Pfu DNA:^y 7« ^'2. 5U^-^tf^i^^^?^100;i l^fflV>-C. ^l>^-7^ 5/ : 9 
4'C-e2^, ||2;^7^i/:r : 94t:-t*30#(^'|4). 55°C-e30^:!?(T^— y Vi/)*3j;rJ«7 
2'^•T?3:9•(#;S)<^i^-f ^/l^Sr25i?-^ iJ^yV*5j;T^||3^-7"5'>^ : 72^T'55>'t?fTo y^: 
„ J^?*30LEliACTnJ:oV^T}*. PCRfC J:oTiii|e$tbfcDNAfiy V^-fk-^-f iH 
^EcoRVte: J;o-C^ie)-^^b/vipZEr02^^ i? — (-< b n^ly) K-^^ ^ ti— ^ 

l^ir^x-mmm i(D X ^ it^mM\^itmA iO/igtrfflv>-c. i%^ttT;?fn— 

^V^-CHybond-N+ (T-^-Z^^ :tT ^ tC— @fe-T?RNASrife 

^b^Co :itD:7^/L^ — ^PMu^c^|^HSPi2:7^i/^ ^(^/^-r :^^y ^Vif— > 

3 :/^AlkPhos Direct Labeling Module<D:/n h =i/V{C^t^oT^f ^V^-eCDP- 
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Star Detection Reagent (T-^ ^ ^) ^fflV^T^ ^^-f 7" y 5/ K?i^ 

ECF Detection Moduletrffl V^Ts *t3^ bfc:^^i^M<D?t^SrBio-RadfeMolecular 
Imager FX Pro}:: ^^ttj. ^i^fiofco ^(^^m^iH 1 (-^t-o El 1 <fc HS 

P12 mmiA7!)^mmm.m^io'x:\z.m,ri^^f:z^4J^m^^mMvx\^^^^timh:d^ 

^^cCo^o PitJcU-C. DBP2, NSRl, AAHl. YKR075C, 0LEl*5<t ■0?ACTl^^:oV^TO 
y—'^>^uyh^-^(D'^3k^m2. 3. 4s 5. 6. TlJl^-fo DBP2. NSRl. A 
AHi. YKR075C-efii§*i&^^lO°C{c:ig;T$-&T 1 ^W^t-'fSS.^Stifi^ J: 
«9 ^>mRNA4;aSiSJtlPU-CV>fCo — 0LEl-e(iPl^{c{SM3g(J: J: SliJPSr^ 

ofc (|l|7)o «9 ^ HSP12, DBP2, NSRl, AAHl, YKR075C, *3j:tJ^0 

RMm(DmM^ / —'^i^y'^ h^;^mi^i:<>xmm'r^^t-A^x%tio^<>Xs r 

::Lt^]^r(Di:^iz.mm\^fCo DBP2<D^Sii.^^i4-7'cr^— ^5^— (T^atg^^ 

-r 6 DNAir^T-^ ^itUfCo DBP2(7)5' _h?5^P^5ie^}*YNL113W(RPC19) "efcS fc 

^©RPCi9:S.t>*DBP2(e:i*:^tLfc^^(-r^ce^5t>. dbp2cd5' ±mm(DWMmmi^)^. 

^tL^tlB.PC19(D0m^mi^Vti3'Tmm(D2m^(.RPC19-mP2 IGR F)^tT^DBP2(D 
0RF(2:p^bfc5' Ji^ig'fi!l<^28i^S(RPC19-DBP2 IGR R);«i^e?>^j;5^7'l'-^— bU« 
^-fe:;^ • -fe l^lf ixaiYPH500^(Z)<5^V ^.DNA^^Vn-CPCR&Ic: J:oTmgi 
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RPC19-DBP2 ICR F: AT G T T A C G G A T C G A C T C A A A G A C C (BH51J# 
#1 5) 

RPC19-DBP2 IGR R: ATTTGCTCTAAATTTGCCTTAATAGTG 
C (iHM#-^ 1 6 ) 

pcRfi. _biBOHSPi27 ^i^fy^i^h (Dmm t mm(o0kwx-n^ ^„ 

(EGFP) <7)ORFcDJi?5?LJ-i^^TCQj; 5lJ:bT#AUfc„ pUG35-MET25:/ 
7 ^ KfipUGSS (http://www. mips, biochem. mpg. de/proj/yeast/info/tools/in 
dex. html) ^Xba Ii:Sac ITr^glfU. T4 DNA^i^ ^ 7^ if -CSp^t^C-fb b^c^, g 
B^jyt-fb^-^S w i:(-J;o-Cf^MU^o pUG35-MET25>^7;=<> 5 K^SrSal ITf^^b 
. T4 DNA/KP p< =7'—^\Z.^^X^m^^^m.^\.ti. PCRiC J; o T^it b 

fcDBP2(^{£ja^^tt7'n^— iJ'— 0^tl^^-t-5DNAif>T-<lrT4 DNA^-^ -^*5j; 

tJ«ATP^ffiV^r M5l^liJg<?57K^3S^ y V^-fb bfCo i <^DBP2(D:/i3 iJ' — 
^■f-S y ^m'fb bfcDNA8ff>t ^ 2|Z?t5feilS'fb bfcpUG35-MET25-7'^ 5 K t ^TaKaRa 
DNA Ligation Kit ver.2^fflV^■C. ^#0:7"n h =i TiSM b. :^M®D 
H5a ^?i^K^mbfc„#bnfcao;{i^<D^K^ife#:^3ml<^i$#|^T'— bfc 
^{ei, QuantumPrep Plasmid MiniPrep kitSrffi V^■r 5 K^lij^bs $01^^ 

. ro^dEGFP ORF}j:^bX±i5lc(c:DBP2:/n^-i5^— ;ei^^i!|^Ufc{4gM#Je:fcS 
y^:^^ K (E;^!^ ; 08), *5 J;tJ«3|fr{c:RPC19'(|ijtC^^b-CV>fci^:®;6SEGFP(^OR 
FfJi^j-b-rjUC-h^lEfei^Ji^^tt^y^;^? K (oJfr^lRl) (^M^^^ilb^o ^{--^e 
tL^tb{^:■oV^■r#e)tt;fe.?l^®^^fe#:^80ml(Di:§^^^-Ci##b. QuantumPrep Plas 
raid MidiPrep kit^^ V^T■7"^ 5: F^MMbfCo w(D:7"^;^$ K^fflV^T^■S: 
i^y;^ o ^ -feJX . irl/tfiX3iYPH500^?^®^|febfCo ^K^^i^K^Jfefilnvitrogen 
^tYeast Protocol HandbookO::^*fetc:^J§o:^o#btT.fc?^W^m^-&^30'C-eJ^« 
b, 600nm(75S^^^;iSii:;^o^^^-eO:$>(??1J->':7'>'Vi; ^^5^^^TV^, ^ttTit*?a 
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n-T'fi. pGFPuv (.^ my'ry^^±) ^mWW^^st l*5J:tJ«Eco Rl-e-gOifb. G 

(CioTiiiD^-^Sr - t^StlPJ^tufCo pUG35-MET25{;iDBP2 

O^&ia^^ft o iJ' — (D^fg >lr ^i- S DNAif >t ^ oi^ IR] # {Cff A b ^ci^-a- 1- 
®?i.^?i14/J5^fett?ic^^ofcfc:fe (mi 0). m 9 {e::^$tLS<g;ia(3:J;5fe^¥S'l4 
>ft:f^DBP2:/n — (7)16 1 te: J; -5 :i t >as?fg^ ^ tL/co 

IHitfCllWy 1 Xm'^mM\^^{^=}-h UT|Rl^$nfcYBR034C(HMTl)S.mFL01 
4W (HSPl 2) iSMil^tt n ^ — ^ - (D^t^ ^i" <5 DNAff Jt o V ^ T iStg.^^ 

*TJi|H<DDBP2i:iii#{c, vm\(o'^um^M'^-:f^=^—^—(7:>mm^^-t'^mk 

min^MMX^f^o HMT1<7)5' _h^il^jH5^fiYBR035C(PDX3)-efe;5fc:J6. PDX3:S:tJ? 

O0RF{c:||^bfc3' T^ffi!l<^25:^S(PDX3-HMTl IGR F):S.TJ«HMTl(7)0RF{e:^^ Ufc5 
'±^m!l<7>25|^S(PDX3-HMTl IGR R) ^.C S — ?f ^ V^TPCR^fe}^: J; o T 

y 7 — ia^ij T a «9 o 

PDX3-HMT1 IGR F : G G G A C T G T T A A T G A A A A AT T C A AT G (IB 

7) 

PDX3-HMT1 IGR R: TATTTTCTTTGGATGAATTTGTCGG(iB 

mm^ 1 8 ) 

±|5(7)DBP20{£iaf|^i4^n^-i5^— 0^tg^:^i-§DNAiff>H-(^^'^^ IKI 
fe}- J; !9 # e> tl^^cHMTl (^{gia^^tt:/ VI =^—■5'— O^tM ^^"T 5 DNAif>T- ^pUG35 
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m^i^i-ii&m.m^ii^^M.^^ti^tits:-^^^rz. (mi 2)0 &>±(Dz.t7!}^^. hmti<^{s 

J: t) il^i- 5 w ^ ;65 T' # S ;i ^ ^ tbfco 

-€nYFL015C(7)ORFF*3T^/^-fe^x<>^rt(D19JfeS(-61O HSP12) ^t;«HSP12<^0RFie:^ 
^Ufc5'_bMJ028:^S(HSP12 IGR R);6^b''^'5:7'^-r — S^fflV^■CPCRfe^CJ;o 

7 'f — la^j ii;^ T (7) 5i "9 -e o fc o 

-610 HSP12 IGR F: G A T C C C A C T A A C G G C C C A G (MBMft^ 1 9) 
HSP12 IGR R: TGTTGTATTTAGTTTTTTTTGTTTTGAG(ia 

mm-^ 2 0 ) 

PCRf* H 2 ;^ -r y rT'tc :fe V ^ T T = — y ^ 55°C b 50°C (C^M b i^/.^ 

m c;^^t:i <t 19 # b tbfeHspi2©{s?a^^'i4:7' ti^—^^ <Dmm^^-f- 5 dnaut jt 

^pUG35-MET25{c:#Ab dOt^. ^^[;^f6]iC:^DNAilf>t-dS^A$tU^c^>(Dt5ii^ 
bfc). -blBIHIttCEGFP mRNAti:i!jn^*g^i! UTiS^afljgttcD^i^^^fTofCo ^<D 
HSP12<Dj£?aBI^'|4:/n ^ - -<^atl^^-t- SDNAf^Jt ^ECFPOf C-hi5iE 

KjE\.\^^:^\^i^mn\^r:Lm^\'ii&umm^-i!immx'^f:it^ mi 3). it^^iRji^i^f 
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29 
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9 
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10 
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11 
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12 
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13 
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34 
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15 
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36 
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37 
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17 
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38 
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18 
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19 
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40 
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2. 28186 
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^V^-CGene Spring (Silicon Genetics|±) ^ffiV>T^ ^th^(D^>ir (Dii^^(DO 

(a) DNABB^IJA :GCTCATCG 

(b) DNAiB^ljB : GAG AT GAG 

A#6<JlCfi, _h|B<7)DNAia^llAflYNL112W(DBP2), YGR159C(NSR1) , YGL055W(0LE1 
)> YNR053C, YPL093W(N0G1), YHR170W(NMD3) *5 j:mHR148W(IMP3) 5 (^#-§-29 
~35(e:>^^S-t-6)lC*iibT#&-r5-^;^iH?IJi: LT. fc:DNAiaa?«BdSYBR034C (H 
MTl), YOLOIOW(RCLI), YKL078W, YMR290C(HASl), YDR101C*3 J; OTBL054W 5 <^ 

#■1-36-41 ) VX^^ir^iy:^mm t bX^ffi $ ttfco 

miMm 4 "C# e> :h.^cDNAia3?IJA (GCTCATCG) JS^^ jaSl^tt ^ b T V ^ S ;i 

^i- s DNA^>t h ^mm ^ m^-r ^^tKx<^ xm^m^^\^ *^^tyti?> 
^^^bfco -^-r. Mmm3izis\^^xpcRm^x<ixmmvt'BBP2(Di&m.mm^^^ 

n^—^—<Dm^^^i-^DliAm)itpnBlue l—<^^ — t^TaKaRa DNA Ligati 
on kit ver.2^fflV^-C»^b. — ^fflV^T;^:M^DH5a ^?^®^mbfCo 

bfco ^v^T% ^:7°^;5!;$ K^(Z)DNAiBm(^)Mil(-'f4®-rsiB^iJ(^^M6tJJ^.e^|o] 

^0:/7-r-^ — ^ffiV^fcInverse PCRtC J: o T .DNAiB^^^ < v :^ ^ K:^#:^ 
liijiSbfc (E]8#M)o 

RPC19-DBP2 IGR-cis F: G A G A A A A T T T T T C C T T C A G T T T A T 
T T G (ia^ij#-^ 2 1 ) 

RPC19-DBP2 IGR-cis R: AT C GG C G T AAAAA A A A AA AA A AAA 
AAAAAA(ga^lJ##2 2) 
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liiH^ttfcDNASTTaKaRa DNA Ligation Kit ver. 2^ffi V^T i B^tJt'fii 

)f^PCRmi^X^mmV. y >'^'fbbfc=^pUG35-MET25{CifAbT. U:^—^—^ 

;^^DBP2(D<S?af|^i4:rn^ — i?- — 0^fi^Jt-rSDNA|ff>t^EGFP DNA<^ Jb?5ictCig 
^bfc^-^ (mis +cis) }Cit;-<T. tfrlBDNAK'fJt;ei^feDNAgE^ljA^I^*-f-Sia: 
{siJ: «9^£?m^'l4;0S|S< ^^Cofc (m l 5 -cis) :i ^j^^^j. DNA@am:6S^S?g.il^l;i 

l^^leibTs DNAgB^jB (GAGATGAG) ;5S;j^:&-f-SHMTl<^{S?@.^^'l4>^n 

^—^--(Dmn^^ir^mm)^t^hmmn^m^-r^^t\z.i:<>xmi\<Dm.m. 

a^— iJ' — (Z>mti?Sr^i-5DNAglf>H-^pT7Blue T-^^ — fJl^A b.^:?'^ 5: K 
41 © DN A SB ^ij B M II t -fi fi -r 5 IB ^ij t c ^ M 6^ ^ r&i % o :/ ^ — ^ ffl V N fc I n V ^ 
rse PCR^^Tofcm^ lRl1^<^:)^^W^=fTo fCo 

PDX3-HMT1 IGR-cis F: A A C A A C T AT T T T T AT A A C AT AT A AT 
T T C C C (SB^lJ#-^ 2 3 ) 
PDX3-HMT1 IGR-cis R: CTGCCTACTGCTCACCTTG (BB^!j#-i- 2 
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4) 

y — !f ^^■T'd 5/ h<D:i/^^(D'^^^m 1 6 {d^i-o^^?"^ HMTl ig.il ^'14 
•^e-iS^-tD^tg^^-l-S DNA »f>T-€f EGFP DNA (D±mizmW l^fz.m^ (EI 1 6 
+cis) (CJt-<r. tfrfBDNAKlfK-*^^ DNAMB^jB^l^^i-SCtteij; f^^giaft^-t* 
^^^t>tirc mi 6 -cis) DNAMH^ijB :iMS?afl^{e:M-¥bTV>Siy 

HSP12 <D<gjB.^^14:/t3^— ^ — (^aife^Wi-S DNA mn^m\^. ^fl^T/^=t 
—/l-^7K^m^ (ADHl) :^ci^— i57— irnr/VT^'t K= y i^MiUiTK^ 

HSP12 (DmE.mm^-:^n^^'^^a:>mm^^-ir^ dna mW^^ts^yy^ 5: Kfi 

ADHl yct^— i5^ — tr-^tP>^7^5: K(4^^(^J: 5{Cf^]^bfCo ^■r^ADHl>^^^ 

Enzymol. 101, 192-201 (1983)) SphI *5 i U« Hindlll T?^if DNA Blunting 
Kit(Takara) \^ i:-^XWm^mt\^t:.m^. T;^f n —^^^^KJC i § DNA if ^t" 
^^)5)•®^^TV^. ADHl TT'n^— i5?-^^t;.iffjt 400 bp) ^HUlZ UfCo — HSP12 
(^{SM^^tt:/n^-i5^-(Z)^||^;|-f 5 DNAt^^l-t^J^-^^l^^lttcls K 
PUG35-MET25 ^ Sail -t?^8ff DNA Blunting Kit {^1 J; oT^?i-5k$SS'fb; Lfc^tC, 
^fflmr/i^;?? y *>^:7r If >'®!{b^^Tofco±IBO ADHl :/n^-i$^ 

— ^-a-tf>iff>T-i:7"7;^ ^ K PUG35-MET25 DNA Ligation Kit ver. 2 (Takara) 
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QuantumPrep Plasmid MiniPrep kit ^ffiV^-C7'7;^^ K^tttHb. flJPI^*<^-^ 

fco :z(Dj^Wmmi^X^ . ADHi :/ci^-i5^~^5r-r5^m:7'7;^ ^ K^P^Ufc„ 

TDH3 7"n-=E— — :Sr^f>>^7;;?.? KJi^SfeCD J; 5 JCf^^ bifeo > TDH3 
~^5'-Sr*-t-5^«:|§m-<iJ^i5'-pG-3 (mB:$:^t^W^^^± :ft ftitft J; 19 

Methods Enzymol. 194, 389-398 (1991)) ^ BamHI *5 J; t)^ Hindlll "e-^iff bx 
DNA Blunting Kit ?^ffiV^T5p^5|5i^>^l- Lfc^{C, T;!5f a — J; DNA 

^>^■(055•li^^^TV^. TDH3:/ti^— i5?-^-^tPif>T- (5^ 660 bp) ^iHlUXL^o #btt 

DNA iff>H-ilrx-hfB mm(D:^mX'-:^9 5 K pUG35-MET25 (D Sail ^tM^^WX 
@6*]<^«at^#o:^^;^ ^ K^^*^bfc?F^®^^^^51&Us*^6^te:TDH3 

h 3m(DZf9:^^ K^fflV^-C. •?:tl.^tt^-S:ifix;^n • -kl/lfi/ac YPH500 

^mw^mi^tzo m^htht^mn^mm-m^^9i^/^^^^^^\,^^m^m (o. 6?% 

Yeast nitrogen base (T ^ y V>) ^ 2% 0.02 mg/ml ife^ 

T'r^:^. 0. 02 mg/ml h >^ r O. 02 mg/ml t 0. 03 mg/ml n 

^i^^^. 0.03 mg/ml V i/:x) (z:^t0b. SO'CX-mt ommi^tio ADHl :7°a^- 

:rc^;^T'^^?^^|Hmxb:fc„HSP12 ©iSia^^tiTT'n^— (D:^tl?r;^i-5 DNA 
W>T-^"^tP^m:/^;^ 5 K"e?l^«fembfc^-ef*. 600nm<^Pi^3fe^;*5 0. 5 {ClT^Co 

/cH#.^.-t?i^*?^^:7 ^ ;^ rr :^t=^^ lO'C(;l^^b-C*3V^fc:7K^5&icS b;i5 r^-r^*^ 

<S?g.11?a^f{c^b. iot:-e^i: 5it^?fi^ttfc„ l0t:<^7K|!S^(;i;^«^?rSUfcNF 
/^^0:$>i:b-C. v^bfco ^■e>?>^b<D rna cT^fttiltt^ii^ili 

irlHillc^Tofco li^bfcRNAlO Mg ^-^v^Tlllfe^?iJ 2 (^;^&te:j;o-C/— if ^ 
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^5V^^i SO^Cd^e^ lO'Ci^iSiT ^"^it k ^ (D EGFP mRNA (^SSr^UTV^So 
SO'C'CfflV^btbS ADHl :/n^— iJ' — TDH3 ':f^^^^—t^h^m^fh^ EGFP 
mRNA a sot) 75^^ 10^ JC?a^^{gT$*/c^-S:f^(D HSP12 O^feMfl^i*^ n ^ 
— ^—(Dmm^^-t^ mAm)i^^h±m^tl^ EGFP mRNAS^J:biS!bfc^:^^^ 
NF6<J^^:^UTV^So T^tJifi^ '=f'^<Z)M:^y&^p3 ADHl — i: oM:t!e^^:*3V^ 

T+@*)-6^{J:5t>0^ofc TDH3 :7'n^>-i? — {2:oV>T, SCCrjB j;t>\ 30°C75^b 10°Ctc: 

ifi^^fST^-iirfc^-aF^o HSP12 (Dj&m.mm^-yn^^^—cDm^^^-r?) dna 

KrJtd^b^i^^tbS EGFP inRNAfii:Jt|fi[Ufc3fe^^^^^lc:^UTV>5o 

:i(Di^^:^ t) . iiE^<^::?^n^— -efcs adhi •:fr2^^^^^itnTm3 yn 

"^-^ — ^m^^tct^X^h. HSP12 — 

DNA 8ff>tSr>^VNfc^'a-{c:ii5V^ EGFP mRNA b tL-S ^ .i: /6S*P75=»o ifeo 

^felC, ADHl >^n^— — J: 19 ^ffiVNmRNA l^^/V^^U^ TDH3 ^^n^ — ^^-g, 
MR^t i5'>'^-«^^:^M^-</^t3:oV^T HSP12 <Di&^&mM^\^y^^—^—<Dm 

3i'i>5)-it(- J:oTlHlItXbfc#«}*, 5 mM DTT ^^TX^s CelLytic™ Y 
(Sigma) *3 J: tJ« Protease Inhibitor Cocktail (Sigma) ^^-^^ b^ ^tl^tl(D^=^ 

•^fCo ^V^-e. 4''C. 15,000rpmT' lO^PH^^.L-^gibfcm^ ±m^±^l^y<^M 

^m-Mtvx. sj^^(Dm^i^m\^^fco ^^i^y<i^Miibmw3o ng^—^^fi::)^m 
{^i^y^'Sr'^mm.j-Y. mmrnX'-Mmmu. ■m±^±t£}£\^mm \^^<^x 

SDS-PAGE (12. 5%'/7l')lc:#b. "^^cxT/V'JcllBm^tLfcl^^lfel;! J: r^-^^tLfciJ' 
Vx-?;^fCtr Immobilon-P (Millipore) (C^^ bfCo ^(D^, 1000 -f^^lR b/c^ii GFP 
^W- (Living Colors™ A. v. Peptide Antibody, Clontech)S.t)^x ECL PLUS Western 
Blotting Detection Kit (Amersham Biosciences) ^ffiV^^ ^fl^tKO-^^-zi-T/V 
(c:tJ§o-C!j7ai><L^i/ya ^jy b5>^|f%ffV\ EGFP V^N'iS^IC^^tti bfc„ ^(Dl^^ 
1 8 (C^-fo 

HI 1 S(Dym^\t. TDH3 IT'n^— iJ^ — :^fc{iHSP12 <Z)^£)af|^'|4:/ci ^ — iJ? — 
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^ c7:>^^x Y) . HSP12 (D^mmM'^-:f^'^—'^—(omm^^-t^ dna if>T-^^ij 

ffl U-r lQ°C-^WM^M^^tlM^\^. ^^(D TDH3 :7°n ^Jr — ^^V^T 30*C-e 

E 

f^iSUfdo ^-f, 7^7;^ 5: KpUG35-MET25 ^ffiV^, PCR o T EGFP ORF ^ 

-r — <^ la^j j^j^ T <D ii -e o „ 

EGFP3 ORFF: ATGTCT AAAGGTGAAGAATTATTCACTGG(ga 
^J#-^ 2 5 ) 

EGFP3 ORFR:TTATTTGTACAATTCATCCATACCATGGG(ia 

mm-^ 2 6 ) 

EGFP3 ORF F 3 "Cffi V^fc:/7 5 K pUG35-MET25 ^ EGFP IBM^ K> 

ATG ^-^tfTdte 29 bp -efe «9 , EGFP3 ORF R \t EGFP ^ih=i K^-Sf-a tf_h^5S 29bp 

PCRfi. :7"^^^ KpUG35 1ng. T P ^i/ja^^ 50°C ^ 30 1^-r ^ /VO 

^^£: ^fro ;rci r ^ Ui^\1^MMm 2 HSP12 :7 ^ v h (om^^ t m Clfe#-e^To 

fco t^*! U^c DNA ^ T4 :^ y 1^::^^ K=¥-^— ^ (TakaRa) T? y V^'fk; U/c„ — 
pYES2(Invitrogenf±j; «9 ^ A) ^ EcoRI "C^ KJf L fc (Z> "fe , DNA blunting kit 

tfc EGFP ORF i:5p^5|^ii^-(ti^f^ pYES2 t ^ DNA Ligation Kit ver. 2 <^fflV^T 
Quan-tumPrep Plasmid MiniPrep kit ^M^^X^^ ^ K^ttttib. W^WMWWr 
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^^i^X !9 . 5: K PYES2+EGFP3 bfCo 

^ 5 K PYES2+EGFP3 ^ Hpal *5 J: TJ? Mlul T?^^ ^ 450 bp 7!)^hts:^ DNA if>t ^ 

^-rS DNA ifJttr-^tP PUG35-MET25 (ij;T> pUG35+PHSP12 t^^)^mm^ Hpal 
*5 j; T>* Mlul X-mWrL. ^ PUG35+PHSP12 (J^ 6 kb) iC±^<Dm 450 bp <D DNA ^^ttr 
DNA ligation kit ver. 2 ^ffl V^•r5S5^t DH5 a ^ff^Sfem bfco #^3;^ 

fcff^K^^fr^— gfei§^#, QuantumPrep Plasmid MiniPrep kit ^M^^X^v:^ 

^mi^^^m Vfco :i (ommmmi^X 19 . :r ^ ;^ s: K PUG35+PHSP12+MCS ^mu u 

% KpUG35+PHSP12+MCS ^SpeI:}3j:tJ«MluI ^ffl V^Tt]^ T;if n — ;^m^^Itl 

tJij; h (^1.6 kb) o^^m^umz^fTofco pyes2§:iiic< 

Spel *3 j;U5MluI ^ffiV^T^^U> T n — ;:?Lm^^S)-T? pYES2 -<i^ — ^jt 
5. 1 kb)(^5>®^lHlltSl^=fTofCo -blBc75^ia^^5' pYES2 -^iJ^ ^5? — ilf Jt ^ 
Ligation Kit ver. 2 V^■C^^ i^^cj^i^ DH5 a <lr?i^^tem bfCo 
®^ife<!|s:$r— QuantumPrep Plasmid MiniPrep kit ^f^^^XZ^^:^ 5 K 

#:^^l^JSiJUfCo w(^?i^K$5m#:J; «9 . ^T'^;^ 5: K pYES2+PHSP12+EGFP3 ^ilMbfcio 
2 tr^S^Mif^/^^ b. IIV^D-r^X>"a'^^^5t'e^(leu2-d)?::t-r 
K^f^M1-5fcJe>ic:. -hfBc^:/^;^? K pUG35+PHSP12+MCS ^ Hindlll 
:j3j;tI«KpnI ^m\i^xm^\^.T:ffvi—::^m.n.W.m^XX> EGFP3^3^^-2/ b:^-^ 
tf DNA m)i (m 1. 7 kb) ^#fCo — ::^.pYEX-BX (AMRAD Biotech X V |f 7^) ^ Hindlll 
*3j;t>'KpnI ^ffiV^T■^ifb. T;^D'-;5?>m^^«j}c:J; 9 pYEX-BX ^^iJ^'^^>^- 
(^ 6. 3 kb) <D 1111151 ^ fro fco -bl3<D EGFP3 ^3^^^ 5/ b ?r-^t? DNA m)i t pYEX- 
BX^^i5'-if>ltt DNA Ligation Kit ver. 2 ^ffiV^TiiMb. ±mmm5a^ 
^M^^VfCo ^%btlfcJ^W^^W^^—m^m^. QuantumPrep Plasmid MiniPrep 
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PYEX+PHSP12+EGFP3+TCYC1 -^mMl^t'o 

PYEX+PHSP12+EGFP3+TCYC1 ^;IOV^-r^i, n ^ -^^/-g^^li^at'g^^ W UTV^ 

sDs-p AGE ^mi\,^-rtihmmme tmm^^n^ito 

V^So ^ blCT^{;i:}3V>Tx pYEX-BX -efii^#^^3&^P, n-f ^X>^||^< ^ ^ <^ EOF? 
mRNA SfcS.J^i-^^^5^UTV>5o 

EGFP mRNA U^yl^tt^^VtCo 

^ 30°C/5^b 10°C{31'fg:T$-a:fci: EGFP i5'>'/^:J'®*%S^6^^-:^b-CV^5o 
$ h iZ., pYEX-BX T'fit^^^^Ji^ e>n.l'Sxi^^^<-^(^ EGFP ^ y< ^ Mmi,^:SL\^ 

ll!2 0^^::^L^J;5^i^^ 2ao:/^;^5:K pUG35+phspi2+mcs *3 j: tj« 

PYEX+PHSP12+EGFP3+TCYC1 "Cff^K^m bfc^flrtft-^S^t ^ EGFP O ^^/n' Kli3^ 

SDS-PAGE^^ffT?ii-<fc^mx v^■ri^{^:*5V^T^>^g;^i.^3ffi dot:) iCX^ EGFP 
W^/V;6S_h#Ux#-»<D EGFP ^^m'^m-Vlh^^l tHj^mhib^tf-j:^ 
fco leu2-d •^'-;i7 — ^^Lfc>^^^ 5: K^ffiv^, n-r ^^^:5^t^^±fe^fflV^ 

5 ^ ^ (c j; (9 ^l^Tiei^jS*^^ Ufco 
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ff^it^ M^J:^Wt\^X. YPH499^, YPH501*5^ (Stratagene j; 0 ^A) > SHY3 

BY474l;^, BY4742*5|c, BY4743 tSjc (Research Genetics ^ J: t) ^A) SrffiV^fc:„ r 
tl^(Dm-»W^^m.:f7:^^ KpYEX+PHSP12+EGFP3+TCYCl -e31^®femU, MMM 

Mi m 1^ y< ^ M ^ m m sds-page -e^^ufco m 2 1 Jiz. 

PYEX+PHSP12+EGFP3+TCYC1 Ufc^^ if S i^^M^^ SOX:?!)^ h 

^X(Dm^mX*EGFP (0^m:^^m.m^tlft:i tt^hs HSP12 
fCo ^fc. #{2:EGY48t5fe^:: BY4743^^^ffiV^fc:^'^^CEGFPOil5V^^^jil*:aS#btt 

;^f7i5^ GALi y'^^—^ — ^m-r?> pYES2 *3 J: tj^M^JR^^M 

CUPl yn^— iS' — Sr*-rS pYEX-BX _hlB(D HSP12 (Di£fif|^tt>^n — 
(Dm^^^-f-^ DNA ^Jt^-^tP^S^^^^:^ 5 K PYEX+PHSP12+EGFP3+TCYC1 . 
pLTex221+EGFP3 tP?^) EGFP ^^4^. ^n^tl>^7)tiatf|^^#{C:J3V^Tl:b 
IfebfCo EGFP ^-^tP pYES2 tCOV^Tfi, HJfe^J 7 f^tSi b 7" 7 ;^ 5 K 
PYES2+EGFP3 S^>ffiV^fCo EGFP %:^t^ pYEX-BX ^^:o^/^T^i, i^T<^) J: P iZLmUVtCo 
±n&(D Z^V^K K PYES2+EGFP3 ^ Bam HI *5 J; tJ« Xho I XmWr b . T ;?f n — ^ «^ 
^ttlfCj; 19 EGFP3 O ORF^^ 780bp (D5>M ^ HJIlX^fTo fCo — pYEX-BX Sal 
I *3 J; tJ« Bam HI X^Wr bfc„ # b EGFP3 (D ORF i: pYEX-BX i ^ , DNA Ligation 
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Kit ver.2 <S^ffiV^Ti^$§b. i^mM ms a ^^K^^VtCo ^htlfcmM^mi^^ 
— QuantumPrep Plasmid MiniPrep kit ^^\/^XZf7:^^ K^tttUb. 

fCo :i(DmWU^i¥^^ . -^7:^% K PYEX-BX+EGFP3 ^MUX^f^o wtl/bS^ 
(pYES2+EGFP3, pYEX-BX+EGFP3, pLTex221+EGFP3) ^fflV^T. l^-Si^ 5/ n 5 -fe 

ti::)^m-V^m. ^ W-?i5^KflM*5<J;IJ? SDS-PAGE i^^lf^ffofCo 

SDS-PAGE ^^(Dl^^^m 2 2 {^L^-fo 

El 2 2 (d^-r J; 5 HSP12 (D{SiB^^tt7°n^ — i? — (Diltg^:t-t-5 DNA 
>7- ^-^tf ^ — pLTex221+EGFP3 pYES2+EGFP3 *5 ^ tJ« pYEX-BX+EGFP3 J; 

^ ^ EGFP3 ;Sr#ftic:^Sbfco J; !9 . HSP12 (D^ga^^tt^n — 

7 -ef^^ bfc:7'7 ^ K pYEX+PHSP12+EGFP3+TCYCl (pLTex221+EGFP3) 

^^^^O^fii-^fTofCo :*:?^K^m^-e^^MF!l8 ^ly^ 

Ty20X:xn\'\ ■^^^Z^]) l^-!f\t.O. 6. 12, 24, 48, 72 :i3 J; tJ« 96 B#PflmtCffo}^„ 
SDS-PAGE r9-WOJfe:i:?:EI 2 3 Id^-To 
HI 2 3 {ci^-r J; 5 4*^, io'C*5i;tJ?20t:(^VN-ftb<D?i.S^^v^:rc#'^}ct» 

{Siail^tt:/^^— i$^-<^^tit:*i-S DNA©f>t;6Si^5,;^ n ^ -^^ . -fei/tf^x 
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o^-i?-0^tg^Sr^-t-5 DNA WrJiiSXTJ EGFP3 (D ORF 7 fc"^ 

T • (Pichia pastoris^fCl^A bfCo 

*-f X HJfe^i) 7 -T?#Mbfc PUG35+PHSP12+MCS ^ Bam HI t Kpn I T'§3if T 

t) HSP12 (Dj&m.mmi^'^^'e'-^^cDmm^^ir^ DNAif 

>Tr. EGFP3 O ORF 43 JlU^CYCl i?' — 5: ^ — — ^^tf DNA ^>t^ 1.7 kb (D^W t 
tUHJl^ffofCo — ii'^T ' hV y^m-:^^:^^ KpPICZ-B(Invitrogen^±J: 
•9 ^ A) <Sr Bam HI Kpn I "C^^U. AOXl i^'— ^ ^ — — h':^i^ 
^ 3.0 kb SrT;«fn— ;^m^^lti}cj; t):$>iif*5j;t/|HlJtXUyto Ji|B<^ DNA ^Jti: 
AOXl — — ^|^< 5 K pPICZ-B ^ ^ DNA Ligation Kit ver. 2 ^ 

QuantumPrep Plasmid MiniPrep kit ^ffiV^T :^ 5: K^tttJtJLs U^W^^Wf 

te^fl^j; "0 . ^7:^ 5: K PPICZ+PHSP12+EGFP3+TCYC1 ^PMUfc ^KZ):/-^^ 5 K 
PPICZ+PHSP12+EGFP3+TCYC1 ^>^V^T^ — i;? — -fel^^ b Pichia ^^=¥5/ h 
(Invitrogen^t)0•^n^T>'^{^:^^ev^, fc'=3f-T • V^):^ GS115t^5:S:?^|fife^b 
^C„ ^^CV^T^ 4 mg/ml Zeocin {Cl»tt;aSfc5t5|c^31^UfCo mhMz.WMW§k^-^ 
Y9YX^'^mzMM\^. SCCT-eOOnmcDPi^^^^OS 2. 2 i:/^:5^-et^*bfCo ^^V^T\ 
^W!l6 ^l^1^^^;^feT- lOtiicitt^iiL^^^giT^-fr. 3 0^*5j;-a?lO e^}c^^ 

mf£:)fmx'nofz.o ^^:^^^^:fr2y y^^<Dm^^m2 4iz.7r:ir, |1|2 4}4. 

lO'Cf^l'fgT^iirT 3 0^*5j;TJ«lO 0 ^(^ EGFP iS' ^y-^iJ' bTV^^o 
•^^^tKX<0 EGFP ^:^y<:^Wib^mm±m^tltz. ^(O^MXV), HSP12(^{£M 

mm^^x2^—^—(Dmm^^ir^ dna m)i^m\^^f^^m.mmmmt^y^x2 ^ 

mmmi i ^s^a^^^^^p^-^-g3Mtg<^^^t-^DNAiffK-^cJ:5EGFPj^^o 
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i5'^^|gm-e^S:i t i^;T<7)J;5M^Lfc:„ HSP12 (Di&um 

RD3 (J. Biol. Chem. 276, 1304-1310 (2001)) O cDNA 

^otMu. t<Dmm^^^:^i^>-^n^yh^m^^^mmi.t:io fj:^. rds 

RD3 (D^m:?'^:^^ K(moJ;9(-f^MbfCo *-r. RD3O0RF^^tp:7'7>^^ 
KpET20b/RD3 (^?^^BffW^#iSfi:j;t)^-^) Ndel j;rJ« EcoRI T'-glgff 
DNA Blunting Kit i^^-:>X^m^mhVfcm^. T ^ u - :^ m^^WH^ ^ ^ DNA 
m)i(D:^m^m\ RD3 ORF ^-^tf DNABfrjt(^ 400 bp) ^mUX UfCo M 
ISM 3 T bfc^T'^ >^ ^ K PUG35-MET25 ^ Hpal do j; t)? Mlul -^-^0^ T:^ n 
— ^m^^lijtciJ:^ DNA^jt©:9•lii^^TV^. ^5.4 kb co-^i^iS^— iff>^-SrtimxUfco 
m^ts:. ^Jfe^l! 7 -ef^J^ bfc PYES2+EGFP3 ?r Hpal do J: Mlul X^Wt ^ 450 bp 

±l50-<^ -ilf^t t m 450bp ^ fHf Jt ^ ^ DNA Ligation Kit ver. 2 ^ffi 
T^^$-^:/t#. ±mm DH5a {C^AbfCo Bfe:^#^, 
QuantumPrep Plasmid MiniPrep Kit ?rffiV^T7'^;:^ 5; K<lr*4tUU. mmmm^Wr 

mi^^'O. ^&d(D^^ p. ^ K PUG35-MET25+MCS ^iii^Ufdo ^(Dy'^y^^ K 
PUG35-MET25+MCS ^ EcoRI *5 J: TJ« NotI T'^^f L> DNA Blunting Kit J: o 

^MT/v;^? y 7}>;xl:7t^57— ^{e:J:;-5J!J&y i^^-fb^frofco ^<d 
T;^fn>-;:^m^^lJj(^j;<9. i5^-iffJt(J^ 5. 1 kb) ^HHDl Ufco -hlBO RD3 
(D ORF ^^tP DNA m}ft-<^i$'-m)i^. DNA Ligation Kit ver. 2 ^^VnT^^ 
^-e-s :^MmDH5a{Z:#ALfc„ m^tltim^mmi^^-mmm^. OuantumPrep 
Plasmid MiniPrep Kit ^^V^T:7'^;=^ ^ K^ttttiU. UmW^(Dmm^^^ — t 

"9 . RD3 <D ORF ^m-r^-^y:^ ^ K PUG35-MET25+MCS+RD3 Lfc„ 
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^^fev^-c. ^ e^tc HSP12 (Dum-mm^-^^tJ^-^^cDmrn^^ir^ dna »f>H-t:-^ 

^->?-C)1ttg^^-rS DNAlffjt^PCRfetCj; l9iiiliSL.5|5i^^T4J}^y^i^ 

JlXLfCo — PUG35-MET25+MCS+RD3 ^ Spel -Tr^iffUfc^. DNA Blunting Kit 

^TofCo Jb|B<^HSP12 OiSiafl^li:/^^^-^.-^^:^!^^^^^ DNAJK>t-fc-<>> 
^?-^>T-^^> DNA Ligation Kit ver. 2 ^ffi V^T^jg ^-^^ DH5 a (e:^ A 

bfCo #^*T/;^?l^Sfe^#:<lr — QuanturaPrep Plasmid MiniPrep Kit % 

HSP12 <D^m.mmi&::^n^^^^(Dmm^^-t^ dna »f>H-^'^tf^m:;^7^5 k 

*fc. TDH3:/n-=E-i5^-^-^tf^^;^^ K^^O J; 5 fC-f^j^ Ufc:„ :S-f. TDH3 
y n ^ - ^ — ^ tf ^^^^^ ij7 ^ w_pG_3 ^ BamHI *5 ct U« Hindi 1 1 -X?-gO »f U . DNA 
Blunting Kit J; o TSpM^feiS^li T;5fD— ;7;m^^llitci<£ 5 DNA if 

<^^$>liiSrm\ TDH3 -rn^-iJr^^-^tpifrjtC^ 660 bp) ^leliiX bfci. #btl.fc 
DNA DfK-^. ±1B ^ 111^(7) ::^fe-e pUG35-MET25+MCS+RD3 (D Spel iHi-fefC^A @ 

@a^Jj^*ff{c j; «9ig^L.S^6^f2i TDH3 — ^^t^^^^^ P. ^ KSrMM 

YPH500 tt?r?l^afem bfco # ^titcm^^m^^ ^ 7 ''.ev^'a'^^§%(^: 

[llJiXbfCo HSP12 0{&l§.^^tt:7'n^-iJr-0^^^^-r5 DNA iff>t Sr-^tfl^^ 
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•^V >i!f^nof:io l>^;^i5'>':/n 5^ h^^-Cfi. 5000 {§#f^ bfc^ RD3-N1 fet 
(RD3 h^^i|j-r^^#:, W^^^:^-^ K-fC^^ bTf^M b/c 

t5<^)^^V^fco ?^Sifemuyt^«:€r. ^ti-^tbSO'Cd^^ 10'C{;i{£T$ii:fct&^ 

^hiZ^^<D TDH3 >^^■=e-^5'-^ffiv^T SO'CX^M^'^tim^ X <9 t> HSP12 O 

^m.^^— K-t-50RF^:^^PCR?feje:j;oTliiiiMb. ^^-^^ iJ' -pTrc99A {-p r /l^ 

HSrtfo^Co PUG35-MET25+MCS ^ Clal *5j;tJ?XhoI l?^iFfU. T^Jfn— ;^m^^ 
ftt^J;t). -<^d'-1$i)^ m 5.1 kbp) Srlililxbfco — ^K^-^iJ' ^J'-ifJt?: 

MCSy CCGCTCGAGCGGCCGCGAGCTCGTCGACA 
TCGATGG 

MCS y :/;^;-R: C C AT C G AT G T C G A C G A G C T C G C G G C C G C T 
CGAGCGG (ia^J#-§-2 8) 

^y DNA {^ahoI-Notl-SacI-Sall-Clal (DUWiWM'^-i h ^T-^A^TV^-So 

M;ry =rDNA ^T^-y ^^i/bfcmsXhoIfcj;tJ«ClaI T?^y V^^-DNAOI^Ji^^ 
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t:^mVtCo ±m<D^^ ^—m}it V DNA t^^ DNA Ligation Kit ver. 2 

t^fflv^T]g5fe$-li^s DH5a ic^AbfCo "^^titi^W^mi^^-'m^mn. 

QuantumPrep Plasraid MiniPrep Kit ^fflV^Ty7;^ ^ K^JStB M^RW^(D^ 

— ^fflV^yh PCR {C i (9 , Spel ^?|feSa^J*5<kt/ BamHI mMmmt:^tS HSP12 (Di&m. 

HSP12 y^^yi :y hcDmm^wtmmi^n-Dtco 

-6IO-HSPI2 IGR Spel F: G G A C T A G T G A T C C C A C T A A C G G C C C 
A G (@B^IJ#-^ 2 9 ) 

-610-HSP12 IGR BamHI R: C G G G AT C C T G T T G T AT T T AG T T T T 
TTTTGTTTTGAG (iB^iJ#-i- 3 0 ) 

^<Dm. Spel j3 J: tJ« BamHI -C^ if ^SL fern s T;j5f n-;^m^^§<tt(C J;oT:5> 
Wb. HSP12 (DiSm^^tiT'n^— i5?-(D^tl^^i-5 DNA ir>T- 600 bp ) ^IH 

_bi5<D-<i5^^-gif>ti: HSP12 (Dmi^^mmi±-^tt^—^-(Dmm^^i-^ Dmm 

DNA Ligation Kit ver. 2 Srffl V^T^J^^-li:, ;k:J^^ DH5 a tC^A bfc„ #b 
tbfc?^|f^i^^<Sr— Bfet^^#^ QuantumPrep Plasmid MiniPrep Kit ^ffiV^T:/7 

#btbfc:/7;^ ^ K<lr Spel :feJ;t>*KpnI -C-© Sff b ^ T ;!5f n — j; , 

HSP12 (Di&umm^-:f^'^-'^-(Dmmt:m-t^ dna »f>T-. -^/v-^ij^ n-^iv^ 

h*5J:-0?CYCl iJ'-^^^^-iS'-tr'^tpDNAif^T- 1 kb) ^tIhIHx b/co 
pYEX-BX^m-<i^^ — ^ Spel *5j;tJ?KpnI X^^Wfl^. T ;^'n — j; , 

^ — iff>t 6. 4 kb) ^IhIHX b/Co ±IB<^ HSP12 (Dm^mm\±Zfx2^—'$' — (D 
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^t^mkmJiit^^^—m)^k^. DNA Ligation Kit ver. 2 ^fflV^T5^^$■^. 
■Xmm DH5a ^C^AbfCo#e)*Lfcf^K^m#:^— ifei#^#>QuantumPrep Plasmid 

MiniPrepKit ^ffiv^-c:7"7:^ ^ Ki^tAttib. $!jPS^^<^^^^N°i5^ — ^,i:ia^ij)lif^lf 

J; !P X pLTex321 trlilSlUfCo 

— ECFP(7>^m:7'^;^5 K?*^o j; 5 t-f^3^Lfco ^T. tr^;^^ KpECFP 

h ECFP (D ORF ^ PGR \Z.^y) LfCo 

BAMCFPl: AAAAGGAT C C A A A A A A AT G G T G A G C A AG G G C G 
AGGAG (Sa^lJ##3 1) 

HNDCFP2 :TTTTAAGCTTTTACTTGTACAGCTCGTCCAT 
(iH^lJ#-^ 3 2 ) 

BAMCFPl fi. 5' filjd^ e> Ulic: 4 ^g^O A, Bam HI ^^BB^J. 6 mM(D k^^^Xf- pECFP 
^(D ECFP (D ORF (^W^=' Ki^d^ b 21 bp ^-^tfo fc. HNDCFP2 fi, 5' jlU/i^ 
h\m^ 4 :^S<D T, Hindlll ^l^iB^lJ, ECFP (D ORF OJ^jh^i K:/;6^b±^^ 21 M.^ 

PCRfi, pECFP Ing, #>5r (Z):7"^-l'-v— 300nM, dNTP 200 juM, MgSO* 1 rMta^Xf- 
\Z. KOD -Plus-ffl (D IxPCR :7 r — (m#lfe^±) *5 i TJ^ KOD -Plus- DNA y 7< ^ 
— lU ^-^tfSf&^^^SO /il ^fflVNT. ^ 1 ^-T^ix:/ : 94°Ct? 2^, ||2;=<>7" 
5/ :/ : 94''C-e 15 # (^'14) , 45'C-e 30 ^ (T y iJ^) *5 J; T)? BB'C-C 1 ^ 
Oi^^i{'/^<lr 30 f-'T ^/V-e^TofCo 2feV>-^, ^^^inti DNA ^Ir Bam HI *5j;TJ« 
Hindlll T^^irUyho— ;^,±|B«^J: 5t-f^$^Ufc^m^i5^^5^— pLTex321 %BamHI 
43 j;t)?HindIII -e^8)f UfCoJ:ilB(7>PCR J; «9 iiitil $ tufc ECFP O ORF ^ pLTex321 
^^^-miit^. LigationHigh(m#m±)^ffiV>T5S^$it. ::/cJ^0 DH5 a (il 
MX\.tLo #^tbfci?l^®ife^#:^— QuantumPrep Plasmid MiniPrep Kit 

(D-y^:^^ K^i^^L/cJF^K^m^2^^J|^lJSiJLfCo J: . ECFP 

-f-^Z^^y^^ K pLTex321+ECFP tf^M bfc„ 
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— DsRed (^OV^T«. :7'7'l'-v— ^ LTT^© ^ (7)^^V>, PCRm(Dmmt 
U T pDsRed-Express ^S^>ffiV^/cr i:lJ^^fi:±|S(D ECFP ^ |^ C ^ # 1? 
pLTex321+DsRed ^-f^Mbfcio 

7 — CO sa^ij ii>i T o a «9 -e o fc „ 

BAMREDliAAAAGGATCCAAAAAAATGGCCTCCTCCGAGG 
A C G T C (Sa^lJ#-i- 3 3 ) 

HNDRED2 : A A A A A A G C T T C T A C A G G A A C A G G T G G T G G C G 

4) 

BAMREDUi. 5'{aiJd^bilitC4:^StDA, Bam HI fSMB^J. 6 ^S<^ A. pDsRed- 
Express ^(D DsRed O ORF <^)^M=i KV;?)^ T?5lE 21 bp ^^tf, ^fc. HNDRED2 
5'i|lJ;?»^t>)lM}C 4|gScD A. HindlllMliliH^lJ. DsRed (7) ORF (^)J^Jh3 Ki^;^^?? 

V^-^^;ieV^^^t^i^&ItI-e 30°CTtg^ eoo nm (7)Pi^3tS;6S^3j;^ 0.9 

fc/^ofd^^^T' iCC-eigiia^iSL, lor-e 24 ^F^J^^SrJ^ttfCo ^3fe>5^W?>^ 
^<^)Bmfi. UV^>:7'(356nm)tCj:5^3fe{CTaML;/ho •^(D^m^|ll2 6{C:^ 
■To 12)2 6(;L:^$ttSJ;5t-x ECFP^m^©, DsRed ^3Ei.^-S{iV>T;h.t;i^3V>T 

ffi^ _b (^^IJ ^ "ST fgtt 

:2^^PJ}C J; t) ^®0{g:taf|^1;4:/ace^>5r^<7)^|g^:^-|-^DNAif>H-;6S^#^ 
tb^o *^PJfj:#SDNAKff>^«, iStB}3:J;Si?'>'yN'i^®03|^5gj3j;t)?RNAO^S^J 
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1. J^T(^^};i|B«c$tL5f-5/;^7 n • ±U\fiya:. (Saccharomyces ce 

r e vi s iae) at'S^ 5) § II /i)^ b 51 -SlOOst-g^tDS' ±mm (D ^mWimWi 





















^^6^ 


1 


YAL014C 


53 


YDR184C 


105 


YGR008C 


157 


YKL224C 


209 


YNR071C 


2 


YAL015C 


54 


YDR219C 


106 


YGR043C 


158 


YKR049C 


210 


YNR075W 


3 


YAL025C 


55 


YDR253C 


107 


YGR053C 


159 


YKR075C 


211 


YNR076W 


4 


YAL034C 


56 


YDR256C 


108 


YGR088W 


160 


YKR077W 


212 


Y0L002C 


5 


YBL048W 


57 


YDR262W 


109 


YGR102C 


161 


YKRIOOC 


213 


Y0L016C 


6 


YBL049W 


58 


YDR306C 


110 


YGR154C 


162 


YLL055W 


214 


Y0L084W 


7 


YBL054W 


59 


YDR336W 


111 


YGR197C 


163 


YLL056C 


215 


YOLIOIC 


8 


YBL056W 


60 


YDR346C 


112 


YGR222W 


164 


YLR009W 


216 


YOL108C 


9 


YBL065W 


61 


YDR387C 


113 


YGR223C 


165 


YLR145W 


217 


Y0L116W 


10 


YBL078C 


62 


YDR398W 


114 


YGR251W 


166 


YLR149C 


218 


Y0L124C 


11 


YBR016W 


63 


YDR435C 


115 


YGR256W 


167 


YLR164W 


219 


Y0L127W 


12 


YBR018C 


64 


YDR453C 


116 


YGR262C 


168 


YLR251W 


220 


Y0L132W 


13 


YBR024W 


65 


YDR471W 


117 


YGR286C 


169 


YLR252W 


221 


YOL153C 


14 


YBR034C 


66 


YDR492W 


118 


YGR294W 


170 


YLR266C 


222 


Y0L154W 


15 


YBR045C 


67 


YDR496C 


119 


YHL016C 


171 


YLR311C 


223 


Y0L161C 


16 


YBR047W 


68 


YDR504C 


120 


YHL021C 


172 


YLR312C 


224 


Y0L162W 


17 


YBR050C 


69 


YDR516C 


121 


YHL036W 


173 


YLR327C 


225 


Y0L163W 


1 o 

18 


YBR072W 


70 


YDR530C 


122 


YHL046C 


174 


YLR413W 


226 


Y0L165C 


19 


YBR116C 


71 


YDR542W 


123 


YHR066W 


175 


YLR421C 


227 


Y0R019W 


20 


YBR117C 


72 


YELOllW 


124 


YHR087W 


176 


YML004C 


228 


Y0R031W 


21 


YBR126C 


73 


YEL039C 


125 


YHR138C 


177 


YML128C 


229 


Y0R043W 


22 


YBR148W 


74 


YEL072W 


126 


YHR139C 


178 


YML131W 


230 


Y0R095C 


23 


YBR199W 


75 


YER020W 


127 


YHR141C 


179 


YMR030W 


231 


Y0R292C 


24 


YBR223C 


76 


YER042W 


128 


YHR146W 


180 


YMR090W 


232 


Y0R298W 


25 


YBR296C 


77 


YER053C 


129 


YIL036W 


181 


YMRIOOW 


233 


Y0R391C 


26 


YBR297W 


78 


YER056C 


130 


YIL045W 


182 


YMR105C 


234 


Y0R394W 


27 


YBR298C 


79 


YER065C 


131 


YIL069C 


183 


YMR107W 


235 


YPL004C 


28 


YBR301W 


80 


YER066W 


132 


YIL077C 


184 


YMR139W 


236 


YPL014W 


29 


YCL051W 


81 


YER067W 


133 


YIL107C 


185 


YMR246W 


237 


YPL015C 


30 


YCR005C 


82 


YER078C 


134 


YIL136W 


186 


YMR255W 


238 


YPL043W 
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31 


YCR072C 


83 


YER079W 


135 


YIL143C 


187 


YMR258C 


239 


YPL054W 


32 


YCR107W 


84 


YER117W 


136 


YIL153W 


188 


YMR262W 


240 


YPL093W 


33 


YDL022W 


85 


YER150W 


137 


YJL132W 


189 


YMR271C 


241 


YPL107W 


34 


YDL024C 


86 


YFL014W 


138 


YJL155C 


190 


YMR316W 


242 


YPH22C 


35 


YDL031W 


87 


YFL030W 


139 


YJL223C 


191 


YMR320W 


243 


YPL149W 


36 


YDL037C 


88 


YFL055W 


140 


YJR085C 


192 


YMR322C 


244 


YPL171C 


37 


YDL039C 


89 


YFL056C 


141 


YJR155W 


193 


YNLOllC 


245 


YPL186C 


38 


YDL059C 


90 


YFL057C 


142 


YKL026C 


194 


YNL024C 


246 


YPL22 3C 


39 


YDL070W 


91 


YFR014C 


143 


YKL070W 


195 


YNL112W 


247 


YPL224C 


40 


YDL075W 


92 


YFR015C 


144 


YKL071W 


196 


YNL117W 


248 


YPL245W 


41 


YDL113C 


93 


YFR017C 


145 


YKL078W 


197 


YNL124W 


249 


YPL250C 


42 


YDL115C 


94 


YFR053C 


146 


YKL087C 


198 


YNL141W 


250 


YPL280W 


43 


YDL125C 


95 


YGL029W 


147 


YKL089W 


199 


YNL142W 


251 


YPL28 IC 


44 


YDL169C 


96 


YGL033W 


148 


YKL090W 


200 


YNL178W 


252 


YPL282C 


45 


YDL204W 


97 


YGL045W 


149 


YKL091C 


201 


YNL194C 


253 


YPR045C 


46 


YDL243C 


98 


YGL075C 


150 


YKL094W 


202 


YNL195C 


254 


YPR06 IC 


47 


YDR003W 


99 


YGL122C 


151 


YKL103C 


203 


YNL213C 


255 


YPR08 6W 


48 


YDR018C 


100 


YGL135W 


152 


YKL125W 


204 


YNL244C 


256 


YPR12 IW 


49 


YDR056C 


101 


YGL179C 


153 


YKL150W 


205 


YNL331C 


257 


YPR143W 


50 


YDR070C 


102 


YGL184C 


154 


YKL151C 


206 


YNR039C 


258 


YPR160W 


51 


YDRlllC 


103 


YGL255W 


155 


YKL162C 


207 


YNR051C 


259 


YPR200C 


52 


YDR174W 


104 


YGL261C 


156 


YKL187C 


208 


YNR053C 







(a) DNABB^IJA : GCTCATCG 

(b) DNAia>?IJB : GAG AT GAG 

DNAiffJto 
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(a) If ^(D^ffl 3 Ij:|BS(ODNA^>t-{j:*3Vnt 1 ^ b < i-i^mi<Dm.^i)^iK^sWi^ 
^L< fi#;!jp$tt;feDNA 

5 . lt^<^^H 1 ~4 (Z>V^-rtb>&^ 1 :«(3:|5^<Z>DNA|lf>H-^-^tP^3^-<j5' i?— „ 

6 . ±iaDNA^>t<^T?5lc(z:^5l5jlfe^Xfi^5i5DNAif>ft^-^tf C h Sr#=^^ ^ 

*-f- -5 ^ i #m ^ -r S RNA^fem^m::^fifeo 

1 2 . ^«ia^:dSio'CJ^TT-feS> ft^o^S i i {;:^*fe(^RNAiiM^J^>^^ 

o 



56 



wo 2004/003197 PCT/JP2003/00S956 



mmmm (h) 



m m mm m *>*■■ 



yo—y : HSP12 




1/26 



wo 2004/003197 




PCT/JP2003/0OS956 



mmmm (h) 




■:^P — : DBP2 
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^mmm (h) 

O N' V V 



■^n—y : NSRl 
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^H^^ (h) 



-^U — -^ : AAHl 
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O N- V ^* 



Zfn—-^ : YKR075C 
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Zfa — Zf : OLEl 
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mi 



^ N?^ 'V^ <b^ 




yo^Zf : ACTl 
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8 



CEN6/ARSH4 




URA3 



Amp(r)-\/ / 



pVG35'MET25/RPC19'DBP2 ICR 
6286 bp 



on- 




RPC19-DBP2 ICR 
DBP2-cisR :^^-r-7- 

GCrCATCG 



EGFP3 
DBP2-cisF 3/^-f-7- 
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^^mm (h) 



■ •■■f^ .urn 



RPC19-DBP21GR IE^IrI 
■:^P— : GFPuv 
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RPC19-DBP2 IGR iti^^fRj 
Zfn-^y : GFPuv 
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m^ 1 



%^B#Fb^ (h) 



PDX3-HMT1 IGR iE:^[^ 
Zfn—zSf : GFPuv 
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1 2 



til^B#W (h) 




PDX3-HMT1 ICR ^^51^ 
Zfn — Zf : GFPuv 
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n 1 3 



j:^#^FBl (h) 



-610HSP12IGR iE:^|R| 
yn—Zf : GFPuv 
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m 1 4 



i 

r 



-610HSP12IGR 3£:^fpl 
ZfO—-;^: GFPuv 
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1 5 



tS^B^^I (h) 





+cis 



-CIS 



RPC19-DBP2 IGR 
Zfa—Zf : GFPuv 
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mm^m (h) 



+cis -c« 

PDX3-HMTI IGR 
Zfa—-^ : GFPuv 
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1 7 




^ HSP12 
^ <^ <5 \x <b ^>a^ (h) 



30V ICC 



HSP12 TDH3 



SOX 10°C 30°C SOX 10°C 30X 



Q^V<b^Vn^ C><t'q^ ^ nV (h) 



RNA:10|ig 
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in 1 8 




TDH3::^a^— »— 



HSP12 TDH3 

SO^C 10'C SOX 10°C 
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m 1 9 



EGFP3 ^ CYC1term.H -^ 



f pUG35 1 

pYES2 
pYEX-BX 



pUG35 pYES2 




pYEX-BX 
pUG35 +Leu -Leu 

Q><bN>'^ Q><bN>n> O ^ N> (h) 




:^RNA:10M.g 
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12 0 



pYEX-BX 



pUG35 



+Leu 



-Leu 



Q> (o <y ^ ^ (o ^ (o O ^ (h) 



^^P''^P ^fl^ ■<^r^- -:r=H?J^. 

-HSfgiiW-m^. ■-i.g^ifH ^{S|-.;;hi:- . , . ^ -. 
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2 1 



o^^VVV ^^^^ 0^c:i^^^^ 



■- 1:!- -r- -'-l^: 



itm-^lt -4V..,5*f -^.P^ow s!ip*«^' ^Hfi^ FCjFP tTlJ1||!ID<I]lii ^^|||M4iMV^' 
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112 2 



^ r ^ 




EGFP 
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2 3 



4X 10°C 20T 
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2 4 



0 



10°C 



10 (B) 



<EGFP 



: lOjU g 
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112 5 




CYC1 term. I 



TDH3:^n^— ^— 



HSP12 TDH3 



10°C 


3or 


■J^ ji^ 

. 
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ECFP DsRed 
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SEQUENCE LISTING 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 

<120> YEAST DERIVED PROMORTERS, AND THE VECTORS AND EXPRESSION SYSTEMS U 
SING THE PROMORTERS 

<130> PH-1812-PCT 

<140> 
<141> 

<150> JP 2002-191383 
<151> 2002-06-28 

<160> 34 

<170> Patentin Ver. 2.0 

<210> 1 
<2H> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 1 
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atgtctgacg caggtagaaa ag 



22 



<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

ttacttcttg gttgggtctt cttc 24 

<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 



<400> 3 



ggatgactta cggtggtaga gate 



24 



<210> 4 



<211> 20 



<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

aagatacctc tggcggccac 

<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

ggtaacaaga aggaagttaa ggcttc 

<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 
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tgttttcttt gaaccagcga aag 



23 



<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

ggtttctgtg gagtttttac aggag 25 

<210> 8 

<211> 26 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: primer 



<400> 8 



gcgaatattt agtgactact tcgtcc 



26 



<210> 9 



<211> 25 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

tggacgatac aataatttcg tacca 

<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

caacctggtt cctataaaaa atgtctt 

<210> 11 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

ggaagcttat gccaacttct ggaactacta tt 
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<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

ggaagctttt aaaagaactt accagtttcg tag 33 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: primer 



<400> 13 



tcaaaaagac tcctacgttg gtgatgaagc 



30 



<210> 14 



<211> 30 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :primer 
<400> 14 

catacgcgca caaaagcaga gattagaaac 

<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 15 

atgttacgga tcgactcaaa gacc 

<210> 16 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 16 

atttgctcta aatttgcctt aatagtgc 
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<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 17 

gggactgtta atgaaaaatt caatg 25 

<210> 18 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: primer 



<210> 19 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 



<220> 



<400> 18 



tattttcttt ggatgaattt gtcgg 



25 
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<223> Description of Artificial Sequence: primer 
<400> 19 

gatcccacta acggcccag 

<210> 20 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 20 

tgttgtattt agtttttttt gttttgag 

<210> 21 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 21 

cagaaaattt ttccttcagt ttatttg 
<210> 22 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 22 

atcggcgtaa aaaaaaaaaa aaaaaaaaaa 

<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 23 

aacaactatt tttataacat ataatttccc 

<210> 24 
<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 24 



ctgcctactg ctcaccttg 



19 



<210> 25 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 25 

atgtctaaag gtgaagaatt attcactgg 29 

<210> 26 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence- primer 



<400> 26 



ttatttgtac aattcatcca taccatggg 



29 



<210> 27 



<211> 36 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: linker 
<400> 27 

ccgctcgagc ggccgcgagc tcgtcgacat cgatgg 36 

<210> 28 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : linker 



<210> 29 
<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .'primer 



<400> 28 



ccatcgatgt cgacgagctc gcggccgctc gagcgg 



36 
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<400> 29 

ggactagtga tcccactaac ggcccag 

<210> 30 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 30 

cgggatcctg ttgtatttag ttttttttgt tttgag 

<210> 31 
<211> 37 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 31 

aaaaggatcc aaaaaaatgg tgagcaaggg cgaggag 

<210> 32 
<2H> 31 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 32 

ttttaagctt ttacttgtac agctcgtcca t 

<210> 33 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence primer 
<400> 33 

aaaaggatcc aaaaaaatgg cctcctccga ggacgtc 

<210> 34 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 34 
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aaaaaagctt ctacaggaac aggtggtggc g 31 
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The technical feature common to the inventions as set forth in claims 
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promoter had been already well known as reported byJP8-9977A, Therefore , 
^^a cold-inducible promoter" cannot be regarded as a special technical 
feature. Such being the case, it does not appear that there is a technical 
relationship among claims 1 to 12 and they are not considered as being 
so linked as to form a single general inventive concept. 

The technical feature common to claims 1 and 2 and the parts relating 
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too as reported by JP 8-9977 A and thus ^^a DNA fragment occurring in 
the upstream of a Saccharomyces cerevislae gene and having the function 
of a cold-inducible promoter" cannot be regarded as a special technical 
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relationship among claims 1 and 2 and the parts relating to claims 1 
and 2 in claims 5 to 12 and they are not considered as being so linked 
as to form a single general inventive concept too. 
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forth in claims 1, 2 and 5 to 12; 

the inventions relating to a cold-inducible promoter containing the 
DNA sequence A as set forth in claims 3, 4 and 5 to 12; and 

the inventions relating to a cold-inducible promoter containing the 
DNA sequence B as set forth in claims 3, 4 and 5 to 12. 
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